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ocurrences/occupied sites for the Laguna Mountains skipper and Hermes copper butterfly27) to 
minimize the anticipated effects from retardant exposure.  

The Sacramento Mountains checkerspot butterfly (found on the Lincoln National Forest, a 
moderate retardant use forest) was recently proposed as endangered (January 2022). This 
butterfly inhabits high-altitude meadows within a 33-square mile area around the village of 
Cloudcroft on the Lincoln National Forest, a moderate retardant application potential forest. The 
USFS requires avoidance area mapping (with a 600-foot buffer) for all occupied habitat/sites on 
the Lincoln National Forest. Because this butterfly is very limited in distribution and is a narrow 
endemic, we anticipate that, were exposure to occur in the case of an intrusion or exception due 
to the proximity of a human population center and the wildland fire interface, this population is 
at greater risk. We anticipate that due to its habitat in such close proximity to the village of 
Cloudcroft, and the moderate retardant potential on the Lincoln National Forest, retardant is 
likely to be used over the course of the Action. However, with avoidance mapping, the likelihood 
of retardant impacting the butterfly or its habitat will be minimized and, we anticipate adverse 
effects to only small numbers of individuals. 

The Action poses the risk of mortality due to a retardant drop landing directly on top of a 
terrestrial invertebrate species or nitrifying effects to their forage or habitat types upon which 
individuals of these species rely (e.g., host plants for butterflies). However, these impacts would 
only occur in the rare instance of an intrusion. We anticipate that the presence of the avoidance 
buffers would minimize the risk of retardant exposure to these species, their forage base, and 
their habitats. From prior USFS incident information (see Table 13), we are aware of rare 
intrusion events near or within the species’ habitat for the Quino checkerspot butterfly, although 
we are unaware of whether any such intrusions resulted in the loss of individual of this species. 
However, we anticipate that, should such intrusions occur into the future at a similar rate, small 
numbers of individuals of the Quino checkerspot butterfly may be lost over the duration of the 
Action. We are unaware of any intrusions that have happened for the remaining species; 
however, we anticipate that, at most, only very small numbers of the Laguna Mountains skipper, 
Smith’s blue butterfly, Hermes copper butterfly, Mount Charleston blue butterfly and 
Sacramento Mountains checkerspot butterfly could be affected due to rare instances of intrusion 
events, particularly where the species overlaps with high retardant use areas. The USFS does not 

 
27 The Service and USFS decided jointly on the following for the Quino checkerspot butterfly, Hermes copper 
butterfly, and the Laguna Mountains skipper: a 600-ft avoidance buffer for the known and historical locations and 
critical habitat for the Quino checkerspot butterfly, 600-ft avoidance buffer for known locations/occurrences for both 
the Hermes copper butterfly and Laguna Mountains skipper, all based on the latest survey data. One point of 
clarification for these butterfly species is that this 600-ft buffer is only from the location of current occurrences and 
the remaining distance from the occurrences to the extent of the standard 1-km zone for butterfly flight path and 
dispersal is not mapped for avoidance. However, the USFS has agreed to notify Service Field Office staff as soon as 
possible, but not less frequently than annual reporting, after applying fire retardant within 1 km of known locations. 
The USFS will also continue to make assessments of the effects of such applications on the ground, in cooperation 
with the Service. For the Quino checkerspot butterfly and Hermes copper butterfly, the USFS will coordinate 
annually with the local Service Field Office to identify and map high priority areas to attempt to avoid for these 
species that are outside of the previously agreed-upon avoidance areas (e.g., suitable habitat outside the mapped 
avoidance area but within 1-km of a known location).  
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require avoidance mapping for: 1) the Franklin’s bumble bee, which is found on the Umpqua and 
Winema National Forests, a moderate retardant application potential forest, and the Klamath, 
Shasta-Trinity, Six Rivers, and Rogue River-Siskiyou National Forests, all of which have high 
application potential, and 2) the Pawnee montane skipper, occurring in the Pike-San-Isabel 
National Forest (a moderate use forest). We expect effects to some small numbers of individuals 
that are exposed over the duration of the Action. Franklin’s bumble bees nest in abandoned 
rodent burrows or other ground holes or rock piles, which we expect may protect individuals of 
their populations to some extent from direct drops of fire retardant, although some individuals 
may be at risk from retardant drops while they are foraging. For the skipper, despite having 70% 
of its range on the Pike-San-Isabel National Forest, the Service Field Office and USFS agreed 
that no avoidance buffers were needed for this species, as the risk of wildfire to this species is far 
greater than the potential for negative impacts from retardant use. 

Thus, for all of the invertebrate species, we expect that at most, small numbers of individuals 
would be exposed, if any, over the duration of the Action. They are either in habitat areas where 
retardant is less likely to be applied: riparian or aquatic areas that have avoidance mapping (i.e., 
terrestrial and aquatic stages of stoneflies, respectively); have required avoidance mapping where 
intrusions are rare or unlikely to occur (i.e, Hermes copper, Quino checkerspot butterfly, Kern 
primrose sphinx moth, Mount Charleston blue butterfly, Laguna Mountains skipper, Smith’s blue 
butterfly, and the Morro shoulderband snail), or avoidance buffers were not required (i.e., 
Franklin’s bumble bee, Pawnee montane skipper). 

Critical habitat is designated for the Quino checkerspot butterfly, Laguna Mountains skipper, 
Hermes copper butterfly, and the Mount Charleston blue butterfly and the USFS made a 
determination of LAA for these critical habitats. Critical habitat was proposed for the Smith’s 
blue butterfly in 1977 and for the Pawnee montane skipper in 1978. However, these critical 
habitats were not designated and have therefore been excluded from further review. All other 
species either do not have critical habitat designated or NLAA determinations were made and for 
which the Service provided a concurrence earlier in this document. 

Critical habitat rules for the Quino checkerspot butterfly, Laguna Mountains skipper, Hermes 
copper butterfly, and the Mount Charleston blue butterfly generally identify PBFs that include 
host plants for reproduction and growth, flowering plants for feeding, open areas for mating that 
include vegetation, wet soil or standing water, and coastal sand dunes. Retardant may impact the 
vegetation-related PBFs in terms of fertilizing effects to the vegetation types (host plants, food 
plants, vegetation on the terrain, etc.) that may cause a short-term increase in biomass, but could 
also result in the increase of nonnative plants that may outcompete native species. 

Avoidance mapping is required for the designated critical habitats for the Quino checkerspot 
butterfly and Mount Charleston blue butterfly. Retardant poses the risk of impacting the 
vegetation-related PBFs. While the presence of avoidance buffers will greatly reduce the 
likelihood of retardant reaching and impacting the PBFs for these species’ critical habitats, some 
intrusions are anticipated due to the high use of retardant applications in these areas. Quino 
checkerspot butterfly areas had two intrusions over 8 years that resulted in occupied habitat and 
critical habitat on Forest Service lands being impacted from fire retardant drops. While some 
effects to vegetation and water quality in standing water used by these species are likely due to 
salts that enter water, phytotoxicity of exposed plants that are sensitive to retardants, and 
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increases nutrients that may facilitate growth of invasive species, critical habitats for these 
species would be largely protected by avoidance areas. Intrusions are expected to be rare events 
in small areas with temporary effects. We do not anticipate exposure of the PBFs will be 
extensive, frequent or severe enough to impact the functions of the PBFs such that the Action 
would appreciably diminish the value of critical habitat as a whole for the conservation of the 
Quino checkerspot butterfly, Laguna Mountains skipper, Hermes copper butterfly or the Mount 
Charleston blue butterfly. 

Mammals 

Retardant use occurs within the range of three small rodent species (New Mexico meadow 
jumping mouse, Preble’s meadow jumping mouse, and San Bernardino Merriam’s kangaroo rat) 
and two large rodent species (Utah prairie dog and northern Idaho ground squirrel) (Table 22). 
Airtanker base operations occur within the range of the Columbia Basin pygmy rabbit, 
specifically the Moses Coulee jettison area for the Moses Lake airtanker base. 

Because the small rodent species are nocturnal and retardant is aerially applied during the day, 
individuals would avoid direct application. However, because of their small home range sizes 
(2.5 acres or less), individuals would not be able to avoid retardant if it is applied within their 
home range. All three of these small rodents have designated critical habitat but were determined 
to be NLAA (and addressed in the Concurrence section of this document), and neither the Utah 
prairie dog or the northern Idaho ground squirrel have designated critical habitat. The Columbia 
Basin pygmy rabbit also does not have designated critical habitat. 

Table 22. Mammal species for which USFS made LAA determinations. 

Taxa Group Species Grouping Common Name Scientific Name 

Mammals Rodents New Mexico meadow jumping mouse Zapus hudsonius 
luteus 

Mammals Rodents Preble’s meadow jumping mouse Zapus hudsonius 
preblei 

Mammals Rodents San Bernardino Merriam’s kangaroo 
rat 

Dipodomys 
merriami parvus 

Mammals Rodents Utah prairie dog Cynomys 
parvidens 

Mammals Rodents northern Idaho ground squirrel Urocitellus 
brunneus 
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Mammals Lagomorph Columbia Basin pygmy rabbit Brachylagus 
idahoensis 

The use of fire retardant can result in several different kinds of effects to these species. Retardant 
can impact vegetation on which these species rely by improving growth. This could increase or 
decrease seed availability for the small rodent species, depending on the response of native 
plants or competing plants to the fertilizing effects of retardant chemicals. There is risk to 
survival, growth, and reproduction of individuals from ingestion of retardant to threatened and 
endangered omnivores, as represented by deer mice, that reenter an area after firefighting 
activities have subsided based on the ecological risk assessment (Auxilio Management Services, 
2021), which found this risk was present at all application rates. We anticipate that other future 
allowable chemicals used as aerial fire retardant products would have a similar or lower level of 
effects to these species should exposure occur, based on the requirements described in the 
Description of the Proposed Action Section ”Retardant Components and Testing Requirements” 
in this Opinion for USFS methodology on products added to the QPL. Use of retardant can also 
have beneficial effects to small rodent habitat by helping to control wildfires and limiting loss of 
habitat.  

New Mexico meadow jumping mouse 

The New Mexico meadow jumping mouse is found on the Rio Grande National Forest in 
Colorado, which has very low retardant application potential, the Apache-Sitgreaves National 
Forest in Arizona, which has low retardant application potential, and the Gila, Lincoln, San Juan 
and Santa Fe National Forests in Arizona and New Mexico, all of which have moderate retardant 
application potential. 

Risk to the New Mexico meadow jumping mouse includes effects to survival, growth, and 
reproduction from ingestion of retardant from contaminated plants following retardant 
application. There is risk to survival, growth, and reproduction of individuals from ingestion of 
retardant to threatened and endangered omnivores, as represented by deer mice (which have a 
similar size and home range), that reenter an area after firefighting activities have subsided based 
on the ecological risk assessment (Auxilio Management Services, 2021), and this risk was 
present at all application rates. The New Mexico meadow jumping mouse has a prolonged 
hibernation period and can hibernate from September-October until April-May, which means it 
is active during the peak of the summer fire season. However, the New Mexico meadow jumping 
mouse is an obligate riparian dweller. The species is a habitat specialist that nests in dry soils, 
but uses moist, streamside, dense riparian/wetland vegetation up to an elevation of about 9,000 
feet. The jumping mouse appears to use only two riparian community types: 1) persistent 
emergent herbaceous wetlands; and 2) scrub-shrub wetlands. Thus, the USFS 630-foot buffer of 
aquatic features for avoidance mapping for this species and its critical habitat is anticipated to 
ensure only very rare instances of intrusion into its habitats and we anticipate that, at most, very 
few individuals would be exposed over the duration of the Action. 

Preble’s meadow jumping mouse 
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The Preble’s meadow jumping mouse lives primarily in heavily vegetated, shrub-dominated 
riparian (streamside) habitats and immediately adjacent upland habitats along the foothills of 
southeastern Laramie, Wyoming south to Colorado Springs along the eastern edge of the Front 
Range of the Rocky Mountains in Colorado. This species is nocturnal. Subadults hibernate from 
mid-October to mid-May, and adults hibernate from late August through mid-May. 

The Preble’s meadow jumping mouse occurs on the Arapaho-Roosevelt National Forest, which 
has low retardant application potential, and on the Medicine Bow-Routt and Pike-San Isabel 
National Forests, which have moderate retardant application potential. 

While the 300-foot stream buffer utilization through avoidance area mapping for this species and 
its critical habitat is anticipated to greatly minimize effects to the Preble’s meadow jumping 
mouse, which is predominantly found associated with riparian habitat, the species less frequently 
utilizes additional upland habitats (hayed field, grazed pastures, fallow agricultural fields, and 
urban/wildlife interface areas beyond the avoidance mapping areas that place it at risk for effects 
from ingestion of contaminated plant materials where retardant applications are made across 
upland areas of the species habitat. While there is overlap with the species habitat and USFS 
lands that includes some risk of exposure, we anticipate that the limited extent of this use within 
the range will affect only small numbers of individuals that are resident in affected areas. 

The Preble’s meadow jumping mouse is one of several small mammal species for which the 
application of fire retardant is anticipated to have adverse survival, reproduction, and growth 
effects to small numbers of individuals of the species, but for which the reduction of catastrophic 
loss of habitat (through the combined effects of wildfire and resultant erosion when these areas 
receive precipitation) is an even greater impact were retardant chemicals are not used. Thus, 
while exposure of a few individuals from retardant drops is anticipated at the periphery of 
habitat, in areas beyond the riparian areas that comprise the most frequently utilized habitat, the 
anticipated effects from a wildfire are ultimately a greater risk to the species and in these 
scenarios, the use of fire retardant is viewed as a “beneficial” (or less adverse, but useful) effect 
to the species. 

San Bernardino Merriam’s kangaroo rat 

Kangaroo rats live individually in a maze of underground burrows. They are nocturnal, but limit 
their time above ground defending their territory, searching for mates or collecting food. They 
eat primarily plant seeds that they cache in their burrow system, but also consume green 
vegetation and insects seasonally. 

The San Bernardino Merriam’s kangaroo rat occurs in several small, isolated populations on the 
San Bernardino National Forest: the Lytle, Cajon, and Cable Creek area, and the upper reaches 
of the Santa Ana River, in San Bernardino County and in the San Jacinto River and Bautista 
Creek area, both in Riverside County. The San Bernardino National Forest has high retardant 
application potential. 

While the burrowing habitat of the San Bernardino Merriam’s kangaroo rat is associated with 
alluvial features and floodplain areas, the species also utilized upland scrub habitat. The USFS 
implements a 300-foot buffer on mapped aquatic features and for critical habitat for the species. 
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The San Bernardino Merriam’s kangaroo rat is one of several small mammal species for which 
the application of fire retardant is anticipated to have adverse survival, reproduction, and growth 
effects to small numbers of individuals of the species, but for which the reduction of catastrophic 
loss of habitat (through the combined effects of wildfire and resultant erosion when these areas 
receive precipitation), is an even greater impact were retardant chemicals are not used. Given its 
limited distribution on USFS lands, we anticipate that the avoidance mapping will greatly limit 
the risk of exposure to individuals of the species. Over the duration of the Action, small numbers 
of individuals may be affected by the application of fire retardant, but such instances are 
anticipated to be rare given the species habitat preferences. 

Utah prairie dog 

Utah prairie dogs live in colonies. Adults emerge from their underground burrow system and 
begin foraging mid-March to early April. Young are born late April to early May and emerge 
above ground from late May to early June. Adults enter dormancy from mid-July to mid-August, 
with juveniles following in early October to mid-November. The Utah prairie dog is an 
herbivore, feeding on grasses, alfalfa, flowers and seed. Their home ranges are small (3 to 20 
acres). This species occurs on the Fishlake National Forest, which has high retardant application 
potential, and the Dixie National Forest, which has low retardant application potential. The 
USFS requires a 950-foot buffer for all mapped occupied habitat areas for the Utah prairie dog 
on the Dixie and Fishlake National Forests to provide a disturbance buffer from the potential for 
aircraft noise to disturb above ground prairie dogs (350-feet) plus a foraging buffer (to protect 
prairie dogs while actively foraging as well as to protect their food source; 600-feet). 

This species occurs on units with high retardant application potential and individuals are active 
above ground during the fire season. Consequently, we expect individuals will continue to be 
active above ground when and after retardant is applied. That said, their fossorial nature 
minimizes their likelihood of being hit directly by a retardant drop because they retreat to 
burrows underground, although this represents a form of disturbance. The ecological risk 
assessment (Auxilio Management Services, 2021) identifies a risk to omnivores, as represented 
by deer mice, when reentering areas of retardant use after a fire. Given their larger body mass, 
we anticipate Utah prairie dogs would need to consume more contaminated dietary items to 
experience similar toxic effects as compared to the smaller surrogate deer mice used in the risk 
assessment. While we anticipate there is likely a moderate amount of risk to the Utah prairie dog 
from exposure to contaminated dietary items where exposure occurs, we believe the 950-foot 
avoidance buffer will make exposure to retardant unlikely. Retardant impacts to vegetation that 
this species uses may include fertilization that results in growth of plant species used for 
foraging, or growth of other plant species resulting in changes to vegetation composition and 
subsequent effects to foraging resources. These changes could result in contaminated vegetation 
as a food source or lead to less of the type of foraging vegetation required for the prairie dog 
(alfalfa, flowers, seeds). However, we anticipate the 950-foot avoidance buffer will greatly 
reduce the risk to the forage base for this species and significantly limit effects to individual Utah 
prairie dogs.  

Thus, while there is a high retardant application potential on the National Forests on which this 
species occurs and the Utah prairie dog has limited distribution, a small home range, and the 
potential for ingestion of the retardant chemicals from their food source, we expect that exposure 
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will be limited. Although aerially applied fire retardant is expected to result in exposure of and 
adverse effects to individual Utah prairie dogs, with implementation of the 950-foot avoidance 
buffer, we anticipate only small numbers of individuals will be affected. 

Northern Idaho ground squirrel 

The northern Idaho ground squirrel occurs in dry meadows surrounded by ponderosa pine and 
Douglas-fir forests at 3,500 to 7,500 foot elevations. One-third of the total population occurs on 
the Payette National Forest, which has high retardant application potential. The Boise National 
Forest contains substantial potential habitat for this species based on habitat modeling, and the 
Final Recovery Plan for the northern Idaho ground squirrel identifies these areas as important for 
recovery (USFWS, 2003)  The USFS requires a 1,320-foot buffer to protect the summer breeding 
sites (active-season sites) plus the overwintering habitat. 

Northern Idaho ground squirrels are active above ground from late March or early April until late 
July or early August. They hibernate up to eight months a year. This ground squirrel is active 
during the day, feeding on green vegetation and seeds. This species also occurs on units with 
high retardant application potential and individuals are active above ground during the fire 
season, and will likely continue to be active above ground after retardant is applied. As with 
Utah prairie dogs, this species is fossorial, which likely minimizes their likelihood of being hit 
directly by a retardant drop because they retreat to burrows underground, although this represents 
a form of disturbance. As noted above the ecological risk assessment (Auxilio Management 
Services, 2021) identifies a risk to omnivores, as represented by deer mice, when reentering 
areas of retardant use after a fire; ground squirrels would need to consume more contaminated 
dietary items to experience similar toxic effects, so we anticipate the risk to ground squirrels is 
likely to be less, should exposure occur. Retardant impacts to vegetation that this species uses 
may include fertilization that results in growth of species used for foraging, or growth of other 
species resulting in changes to species composition and subsequent effects to foraging resources. 

Because of the high retardant application potential of the National Forests on which this species 
occurs, their limited distribution, small home range, and the potential for ingestion of chemicals 
on the food source, aerially applied fire retardant the northern Idaho ground squirrel is 
anticipated to be exposed to retardant chemicals and adversely affect individuals. While most of 
the species’ range occurs on private lands, in the absence of avoidance mapping, we anticipate 
that small numbers of individuals will be affected on USFS lands.  

Columbia Basin pygmy rabbit 

This species is a sagebrush obligate. Dense stands of sagebrush provide year-round food and 
shelter. Native, perennial grasses and forbs are important food sources through spring, summer, 
and fall (Washington Department of Fish and Wildlife, 2022). Columbia Basin pygmy rabbits eat 
sagebrush as their primary food source, particularly in winter (NatureServe 2022). Mortality 
effects from retardant exposure for a small mammal like the Columbia Basin pygmy rabbit are 
described in the risk assessment from application of many of the current retardant products at 
most coverage levels (2-6 GPC) (Auxilio Management Services, 2021). The risk assessment also 
describes impacts to their forage base of sage brush and perennial grasses and forbs including:  
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• fertilization that results in growth of or increases in species used for foraging or other life 
history needs 

• growth of or increases in other species and changes to species composition  
• growth of or increased presence of invasive non-native plant species that may be present 

in the area 
• direct physical effects (leaf loss, plants physically knocked down) 
• effects on plant growth and health as a result of over-fertilization or toxicity 

According to the Columbia Basin pygmy rabbit Recovery Plan, efforts had been underway for 
reintroductions for this highly endangered rabbit. A captive breeding program was focused on 
reintroductions into the Sagebrush Flats Wildlife Area (SFWA) and to a lesser degree, the 
Beezely Hills Recovery Emphasis Area (USFWS, 2019). Recent fires in 2017 and 2020 
destroyed 30,000 acres of shrub-steppe habitat within the Beezley Hills Recovery Emphasis Area 
and swept through the 10-acre breeding enclosure and three release pens. (Washington 
Department of Fish and Wildlife, 2022). Fire-related mortality claimed many rabbits from the 
2017 fire and the reintroduction program was suspended at that time. Currently, reintroductions 
have been re-instated. However, this species continues to be vulnerable as its populations 
continue to be fragmented, but are still being bolstered by recovery efforts. Additionally,  the 
threat of fire in its habitat is still present. The Moses Lake jettison area at Moses Coulee is 
identified as being within this species range. It is unclear how frequently retardant will impact 
Columbia Basin pygmy rabbit individuals and their forage base through direct exposure, as this 
jettison area is a secondary jettison area and has not been used in five or six years. The aerial 
extent of retardant drops including those for jettison areas are very limited (approximately 1-
acre) such that we anticipate jettison drops will only impact a very small portion of the Columbia 
Basin pygmy rabbit range, its forage base, and very few individual rabbits. 
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Aquatic Species – Fish and Invertebrates 

The fish and invertebrate species for which the USFS made a LAA determination are all fully 
aquatic and are discussed in this section. This group includes 28 fish, 1 crustacean, and 1 aquatic 
snail (Table 23). 

Table 23. Fully aquatic fish and invertebrate species for which USFS made LAA determinations. 

Taxa 
Group Common Name Scientific Name 
Fish Apache trout Oncorhynchus apache 
Fish bonytail chub Gila elegans 
Fish bull trout Salvelinus confluentus 
Fish Chihuahua chub Gila nigrescens 
Fish Colorado pikeminnow Ptychocheilus lucius 
Fish desert pupfish Cyprinodon macularius 
Fish Gila chub Gila intermedia 
Fish Gila topminnow Poeciliposis occidentalis occidentalis 
Fish Gila trout Oncorhynchus gilae gilae 
Fish greenback cutthroat trout Oncorhynchus clarki stomias 
Fish humpback chub Gila cypha 
Fish Lahontan cutthroat trout Oncorhynchus clarki henshawi 
Fish Little Colorado spinedace Lepidomeda vittata 
Fish Little Kern golden trout Oncorhynchus aguabonita whitei 
Fish loach minnow Tiaroga cobitis 
Fish Lost River sucker Deltistes luxatus 
Fish Owens tui chub Gila (Siphateles) bicolor snyderi 
Fish Paiute cutthroat trout Oncorhynchus clarki seleniris 
Fish railroad valley springfish Crenichthys nevadae 
Fish razorback sucker Xyrauchen texanus 
Fish Santa Ana sucker  Catostomus santaanae 
Fish shortnose sucker Chasmistes brevirostris 
Fish Sonora chub Gila ditaenia 
Fish Spikedace Meda fulgida 
Fish Unarmored 3-spine stickleback 

(Shay Creek stickleback)  Gasterosteus aculeatus williamsoni 
Fish Yaqui catfish Ictalurus pricei 
Fish Yaqui chub Gila purpurea 
Fish Zuni bluehead sucker Catostomus discobolus yarrowi 
Crustacean Shasta crayfish 

Pacifastacus fortis 

Gastropod Three Forks springsnail Pyrgulopsis trivialis 
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The effects of the use of aerial fire retardant on aquatic species and associated activities are 
summarized here. Although the effects are described generally, they apply to each of the species 
listed in the table above, as discussed below. 

Aquatic Avoidance Areas 

Aerial retardant drops are generally not allowed in mapped avoidance areas for threatened, 
endangered, proposed, candidate or sensitive species or in waterways. This national direction is 
mandatory and would be implemented except in cases where human life or public safety is 
threatened and retardant use within avoidance areas could be reasonably expected to alleviate 
that threat (USDA USFS, 2011b) (USFS, 2020c). 

Avoidance area maps reduce the possibility of retardant drops on National Forest System Lands 
occurring within waterways or in threatened, endangered, proposed or candidate species habitat. 
Some species have increased size of avoidance areas beyond the standard 300-foot buffer to 
waterbodies to further reduce the potential for retardant entry into waterways in areas where 
species distribution or habitat warrants a larger buffer or greater likelihood of protection.  

While we anticipate that the avoidance mapping for aquatic species will greatly reduce the 
likelihood of the application of retardant into their habitats, the rare instances of intrusions or 
exceptions do not provide for total avoidance. For example, the 2020 Cameron Peak Fire 
impacted recently reintroduced greenback cutthroat trout in the East Fork Roaring Creek 
watershed (Fairchild, 2020). While the Arapaho National Forest is a low application retardant 
use forest and the use of retardant is rare, the incident included moderate to high severity wildfire 
impacts in addition to the application of fire retardant in efforts to combat the fire, including 
retardant drops into the avoidance buffer and into the stream. Therefore, we summarize the 
available toxicity and risk information for these species below. However, we anticipate that the 
rarity of these events and dilution of retardant chemicals will result in very limited exposure to 
very small numbers of individuals of aquatic species. We anticipate that repeated drops of fire 
retardant chemicals into protected waterways will place any of these species at risk and the 
likelihood of such a scenario is not anticipated to occur.  

Toxicity Effects to Aquatic Species 

The ammonium phosphate based retardants are characterized as very highly toxic to aquatic 
invertebrate and vertebrate species because of the ionization of the ammonia in these chemicals. 
The magnesium chloride based retardants are less toxic to aquatic species but are considered 
slightly toxic under EPA’s criteria (see (Auxilio Management Services, 2021)). Observed effects 
are direct mortality under acute exposure scenarios as well as a decrease in numbers of larvae 
hatched or survival and decreased survival of juveniles for aquatic vertebrates under chronic 
exposures. For aquatic invertebrates, effects observed from the ammonia based retardants are 
decreases in survival and reproduction under chronic scenarios for daphnia (water flea, 
gammarid shrimp) and mortality for acute exposure scenarios for daphnia (water flea). 

There is limited information about the effects of exposure to magnesium chloride (based on the 
two Fortress retardant products) to aquatic species. The best available information is based on 
the toxicity of deicing chemicals that are formulated in part with magnesium chloride (less than 
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2%). Magnesium chloride may impact fish in terms of direct lethality, sub-lethal effects as well 
as demands on biological oxygen demand (BOD) that can reduce dissolved oxygen (DO) in the 
water column. Because there are so few studies on the effects of magnesium chloride, there is 
limited information about its effects to all of the species considered in this assessment. (Kunz, 
Little, & Barandino, 2021) compared the effects of magnesium chloride to rainbow trout, 
freshwater mussels, crayfish, snails, and larval amphibians. They found the response of rainbow 
trout was similar to that of the other tested species, making rainbow trout a good surrogate for a 
wide range of species. The reported toxicity for rainbow trout by Kunz et al. (2021) is also 
similar to that reported in mosquito fish (McKee & Wolf, 1963), fathead minnow (McKee & 
Wolf, 1963), (Birge, et al., 1985), (Pilgrim, 2013), shiners (Wiebe, Burr, & Faubion, 1934), 
(Doudoroff & Katz, 1953), (Mount, Gulley, Hockett, Garrison, & Evans, 1997), bluegill (Patrick, 
Cairns, & Scheier, 1968), (Birge, et al., 1985), and for rainbow trout in other studies (Mueller, 
2018). 

Magnesium chloride is also rapidly diluted by a factor of 1-500 within a distance of 
approximately 20 yards from a roadway (due to the presence of meltwater) when applied as a 
road de-icer (Lewis, Jr, 1999) and less toxic to aquatic species than sodium chloride (Hintz & 
Relyea, 2017). Therefore, while there are possible lethal and sub-lethal effects should exposure 
occur, the area affected is much smaller than for nitrogen- and phosphorous-based fire retardants. 
Therefore, magnesium chloride fire retardants are not likely to be a major concern even if they 
are dropped within the 300-ft buffer unless such drops occur in a large concentration, which is 
relatively rare. Monitored intrusions between 2012 and 2019 were typically large in buffer zones 
but generally fewer than 60 gallons of retardant estimated to enter waterways (USDA - USFS, 
2020b) 

Indirect consequences of magnesium chloride such as impacts on BOD were not observed. 
During low flow conditions, when DO is most likely to be adversely affected, there was no 
significant decrease in DO levels due to magnesium chloride introduction (Lewis, Jr, 1999), 
(Fischel, 2001). There was also no evidence of photoenhanced toxicity under the same 
conditions (Kunz, Little, & Barandino, 2021). Invertebrates have a similar tolerance to 
magnesium chloride as rainbow trout (Kunz, Little, & Barandino, 2021) with 96-hour LC50 
values between 140 and 548.4 mg/L (Dadashov, Loboichenko, & Kireev, 2018). 

Fortress’ long-term fire retardants, FR-100 and FR-200, have a 96-hour LC50 of 1,762 mg/L and 
3,672 mg/L in rainbow trout, respectively (Auxilio Management Services, 2021). The risk 
assessment determined there was a risk to rainbow trout because of spilling the concentrate and 
the mixed product into a stream, however, applying it at a rate of 6 GPC did not rise to the level 
of being a lethal risk (Auxilio Management Services, 2021). We anticipate that other future 
allowable chemicals used as aerial fire retardant products would have a similar or lower level of 
effects to these species as the chemicals described above, should exposure occur, based on the 
requirements described in the Description of the Proposed Action Section “Retardant 
Components and Testing Requirements” in this Opinion for USFS methodology on products 
added to the QPL. Surface runoff can occur when retardant moves from an upslope area into a 
waterway, although thickeners and surfactants added to retardant mixtures increase adhesion of 
chemicals to vegetation and reduce the risk of runoff. None of the products evaluated in the 
ecological risk assessment (Auxilio Management Services, 2021) demonstrate a risk of runoff. 
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Effects to listed species via food base and habitat may also occur in the rare event that aerial fire 
retardant reaches aquatic habitats. Direct and indirect toxicity effects could occur to species that 
come in direct contact with retardant, or consume vegetation or prey affected by retardant. Other 
sub-lethal effects of chemical toxicity do not result in direct mortality, but could impact the 
overall health and fitness of individuals within a population of aquatic species. These effects may 
include impacts to individual physiology or behavior that lead to impacts on individual survival, 
growth or reproduction. There are no studies on these retardant salts that specifically address the 
impacts in this manner, but in addition to the risk of direct mortality, we expect that such effects 
may include: 

• Increases or decreases in growth, developmental abnormalities, or physical deformities 
• Changes in reproductive behavior, number of eggs or offspring produced or hatched 
• Reduced ability for osmoregulation or other physiological processes, 
• Reduced ability to tolerate shifts in environmental variables (temperature, dissolved 

oxygen etc.), 
• Increased susceptibility to disease or to predation, 
• Changes in migratory behavior. 

Effects may also include impacts to habitat. Studies have documented a short-term (one year) 
reduction in species richness in areas treated with retardant. This effect was more pronounced in 
riparian corridors than in other habitat types. Vegetation changes in the riparian corridor could 
contribute to changes in stream characteristics such as water temperature, sedimentation rates, or 
other factors that could alter the way aquatic species are able to use those habitats. Fire retardant 
chemicals could also impact algal populations that serve as a food resource for these species 
through direct mortality of algae or, alternately, through increased algal production due to 
fertilization or changes in solar radiation related to changes in riparian vegetation. Changes in 
vegetation could also contribute to changes in availability of prey species. 

The integrity of the aquatic food chain is an essential biological requirement for all aquatic 
species, and the possibility exists that retardant applications could alter productivity, where 
exposure occurs. Retardant chemicals could impact prey species through direct mortality of prey, 
changes in prey distribution and availability, or ingestion by aquatic species of prey that have 
been exposed to chemicals. 

When retardant enters the aquatic environment via either direct application/intrusion, surface 
runoff, or accidental spills, an accidental spill would have the greatest potential to impact prey 
species because of the amount of chemical that a spill could introduce into the water. However, 
there were no spills that occurred from 2012 through 2019; we anticipate the likelihood of this 
occurring in the future and subsequent risks to the aquatic food chain is low.  

Overall, the risks to riparian vegetation and prey base changes to listed aquatic species are low 
because, as described previously, intrusions are rare and risks from run-off are not a likely 
scenario. Multiple intrusions into the same waterbody would likely need to occur before long 
term effects to prey availability become apparent, and we anticipate intrusions into or near 
aquatic habitats would rarely occur in the same location. While the risk of spills and intrusions 
occurring is very low, studies indicate when they occur, habitat characteristics could change and 
impacts to prey species could happen. Therefore, there is a low probability that aerial fire 
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retardant would cause effects to listed aquatic species by causing changes in riparian or aquatic 
habitat or prey availability. 

Other Effects 

Effects to aquatic species may also occur as a result of retardant aircraft flights (disturbance) or 
the physical impact of retardant drops. For example, fire retardant drops could negatively affect 
components of species spawning activities and rearing habitat by a direct hit to the species 
habitat. However, we anticipate such exposure would be unlikely due to the use of aquatic 
avoidance areas. 

Finally, disturbance from low-flying aircraft is not a concern for most aquatic species because 
aircraft noise is muted traveling from air through to water and the amount of time an aircraft 
would spend directly over a waterbody would be very low. 

In summary, while we anticipate that individuals of these species may be affected where 
exposure occurs, the use of avoidance areas for aquatic species is likely to largely preclude 
exposure of these individuals, their food base, and their habitats. 

Effects to Aquatic Critical Habitats 

Effects to critical habitat are briefly addressed above in our discussions on effects to habitat, 
vegetation, aquatic food chain, and prey. Here, we focus more specifically on the effects of 
retardant on the PBFs of designated critical habitat for those species. Designated critical habitat 
PBFs for the fishes listed above consist of: high quality water habitat with adequate flow free 
from silt, adequate substrate type needed (gravel, rubble, etc.), and proper depth (depending on 
the species); and adequate flowing, well oxygenated water with mesohabitat of riffles, pools, and 
runs with differing substrate such as gravel, pebble, sand, silt, and low turbidity. Other features 
include adequate riparian vegetation and structure as well as an abundant aquatic food base 
consisting of fine particulate organic material, filamentous algae, insect larvae, and small 
terrestrial insects. Sufficient water depth and a precise temperature regime are also mentioned in 
the descriptions of the PBFs for some species. The fish critical habitats are for the following 
species: Zuni bluehead sucker, Santa Ana sucker, shortnose sucker, Lost River sucker, Owens tui 
chub, Sonora chub, Gila chub, Little Colorado spinedace, spikedace, Little Kern golden trout, 
bull trout, loach minnow, and razorback sucker. 

While retardant is not expected to impact water depth, temperature, flow or other physical 
structures of the PBFs, retardant may impact the water quality. The introduction of ammonia into 
the water column can result in altered dissolved oxygen levels as a function of the altered 
vegetation or algal growth. Altering the vegetation type and increases in algal growth can also 
impact the diversity or abundance of aquatic invertebrate prey items. As previously discussed, 
we expect that any impacts will be short–term, and will likely only temporarily alter the water 
quality or prey resources (such as through a temporary reduction in invertebrate food resources 
discussed in the Terrestrial Invertebrates Section of the General Effects in this Opinion) for 
these fish critical habitats.  
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Plants 

Summary of Effects 

In their BA, USFS determined that 52 plant species and no plant critical habitats were likely to 
be adversely affected by the Action (see Table 25). Plant species that are likely to be adversely 
affected by use of aerially delivered retardant include those known on forests that are likely to 
have 0.01 percent or more of its land based treated with retardant annually and occur in specific 
habitats where retardant application is possible (landbase percentages were rounded up in 
Appendix G in the BA to determine the amount of landbase impacted using the most 
conservative approach). Additionally, any plant species considered to be a narrow endemic28 
located on a forest with potential for retardant application, regardless of how much is used, was 
also determined to warrant a LAA determination. Known occurrences are protected from effects 
through use of avoidance areas, unless risk from fire outweighs the effects of retardant. All plant 
species with an LAA determination have avoidance mapping except the following species: Santa 
Ana River woollystar, Todsen’s pennyroyal, Holy Ghost ipomopsis, and Bakersfield cactus 
based on the rationales below.  
 

1) Santa Ana River woollystar - located close to but not on the San Bernardino National 
Forest, so avoidance mapping is not needed. 

2) Todsen’s pennyroyal - catastrophic fire that destroys a population is considered to be a 
serious threat to this species, because once a population is extirpated it has little potential 
for recolonization; therefore, due to the threat of fire in its habitat within the Lincoln 
National Forest, the USFS and the Service agrees it is not necessary to identify avoidance 
areas for this species. 

3) Holy Ghost ipomopsis - the recovery plan for this species identified fire as a primary 
threat to the species. In coordination with the Service, the USFS determined that the 
threat of fire outweighs the potential adverse effects from the application of fire 
retardants. Therefore, no avoidance mapping is desired for occurrences for this species. 

4) Bakersfield cactus - found in high retardant use areas with frequent fires (i.e., the Sequoia 
National Forest). The USFS did not identify the need for avoidance for this species as fire 
retardant use was found to be preferable over the lack of fire suppression. While retardant 
use can cause an increase in the growth of certain non-native plants (from the ammonia 
or magnesium chloride salts adding nitrogen and other salts to the soils), fire can also 
facilitate the emergence of invasive grasses, which would likely lead to greater reductions 
in Bakersfield cacti populations (U.S. Bureau of Reclamation, 2006). Although avoidance 
mapping is not used for this species, the USFS does treat nonnative species (treat 
indicates removal of non-natives) that would have benefitted from the fire retardant’s 
fertilizing effects, which in turn would also benetfit this species. 

We do not anticipate adverse effects to plant species that will be protected by avoidance areas 
except in instances where intrusions into these areas occur. We expect such intrusions would be 
rare based on the available data from previous years, as described in the BA. The effects 
described below are anticipated where intrusions occur, and in areas where retardant is used in 
the ranges of plant species that will not be protected by avoidance areas. For this analysis, the 

 
28 a small isolated population that occupies a small geographic area and is found nowhere else. 
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listed plants in this section occur in the following National Forests, which have 0.01 percent or 
more of their land based treated with retardant annually: Helena-Lewis and Clark, Lolo, Cibola, 
Coronado, Lincoln, Prescott, Tonto, Boise, Dixie, Payette, Uinta-Wasatch-Cache, Angeles, 
Cleveland, Eldorado, Inyo, Klamath, Lassen, Los Padres, Mendocino, Modoc, Plumas, San 
Bernardino, Sequoia, Shasta-Trinity, Sierra, Six Rivers, Stanislaus, Tahoe, Deschutes and 
Ochoco, Malheur, Okanogan-Wenatchee, Rogue River-Siskiyou, Umatilla, and the Wallowa-
Whitman (see also Appendix G in the BA). 

The effects of aerially applied fire retardants to plants and plant communities are not well 
documented in the scientific literature. Studies that do exist represent results of short-term (one 
to two growing seasons) scientific studies conducted in a few geographic regions and vegetation 
types (e.g., California grassland, California forest, North Dakota mixed grass prairie, Great Basin 
Shrub steppe, and Australian eucalyptus forest and heathland) using various retardant application 
rates and formulations (i.e., current and historical retardants used by the USFS). Effects of 
aerially applied retardant on plants and plant communities within the scope of this analysis 
depend on a number of factors, including species characteristics (habitats, physiological and 
morphological characteristics), soil types, timing of application (active growing season vs. 
dormant) and what happens to the retardant chemical after application, exposure to retardant 
(rates and formulations), environmental responses, and correlation of scientific results to 
potential geographic areas where retardant could be used in the future. Whenever possible, 
analysis of the effects on individual plant species or plant communities consider chemical and 
species-specific information. 

Phytotoxicity 

Based on the available studies, there may be short-term (1 to 2 growing seasons) phytotoxic 
effects (e.g., leaf burning, shoot die-back, decrease in germination, plant death), if retardant is 
applied directly on species that are more sensitive to salts within fire retardants. We anticipate 
avoidance mapping around known occurrences or site-specific conditions that limit aerial 
retardant delivery of these areas protect these species from phytotoxic effects (i.e., because no 
retardant would likely be applied). Potential phytotoxic effects from aerially delivered retardant 
could occur from an intrusion, an exception for retardant use (delivery guidelines), or application 
on an individual or population that has not yet been documented. Native plant communities 
supporting federally listed plants or habitats that have not yet been documented are not likely to 
experience widespread phytotoxic impacts because only a very small percentage of land is 
expected to have fire retardant applied to it annually. Aerial retardant application occurs on a 
small percentage of USFS lands annually, and is estimated to be less than 0.025 percent for 
individual forest and less than 0.0025 percent nationwide. Forests that apply retardant to 0.01 
percent or more of their land base were considered to have a higher probability of effects (more 
retardant use equals higher potential for intrusion or exception for use) than forests applying less 
than this amount of retardant. We anticipate that other future allowable chemicals used as aerial 
fire retardant products would have a similar or lower level of effects to these species should 
exposure occur, based on the requirements described in the Description of the Proposed Action 
Section ”Retardant Components and Testing Requirements” in this Opinion for USFS 
methodology on products added to the QPL. Areas where a narrow endemic or isolated 
population occurs on a forest may receive an accidental drop or retardant application from an 
exception and would be most vulnerable to an impact due to the localized area individuals of the 
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species inhabits. It is impossible to predict where or when an accidentalintrusion or an exception 
for retardant use would occur in the future; however, with identification of avoidance areas 
around these specific locations, individuals within these populations will be protected and 
intrusions are less likely to occur. We are aware of a few cases of fire retardant applications in 
areas in or near populations of listed plants. In some cases, intrusions may have occurred within 
avoidance areas that were identified for specific plants. In other cases, no avoidance areas were 
identified for the plants, but applications in their vicinity were documented. These reports 
include: 

• San Bernardino National Forest 
o One species: Slender-horned spineflower - 2016 Blue Cut and 2017 Rouse fire. 

No effects were observed from either incident. On the Rouse fire, the intrusion 
was on the outer edge of the avoidance area. Both intrusions were based on 
exceptions for public safety. 

o Seven species: Cushenbury oxytheca, Cushenbury milk-vetch, Parish’s daisy, 
Cushenbury buckwheat, San Bernardino Mountains bladderpod, Bear Valley 
sandwort, Ash-grey paintbrush, and Southern Mountain wild buckwheat - 2017 
Holcomb fire. Three intrusions occurred over 2 months. The intrusions impacted 
over 65 acres of habitat and were the result of exceptions for public safety. 
Monitoring for non-native invasive species was established post fire and non-
native invasives were removed as per USFS standard operating procedures.  

• Modoc National Forest – one species, slender orcutt grass - 2013 Rail fire. The 
application was in potential habitat. Non-native invasive species were present and treated 
to counteract any fertilization effects from fire retardant.  

In general, retardant is applied in linear strips across the landscape (50 to 75 feet wide) and 
available literature indicates little or no direct phytotoxic impacts after 1 to 2 years post retardant 
application. It is expected that available propagule seed-bank sources or other propagule sources 
nearby would provide long-term revegetation potential for common native plant species that 
might be impacted in the short-term. 

Vegetation Diversity, Fertilizing Effects of Retardant, and Non-Native Invasive Species 

Retardants serve as a source of plant nutrients (specifically, nitrogen and phosphorus) in the soil 
whether applied directly to the ground as a retardant or deposited on the ground via rainfall. 
Individual and plant community responses are extremely complex and highly site-specific. The 
amount of retardant applied per forest/region/nationwide is small (less than 0.025 percent 
annually across National Forest System Lands); however, these impacts do not preclude impacts 
to individual species, especially threatened and endangered plant species, designated critical 
habitat areas, and plant species that are considered “narrow endemics”. Impacts to threatened and 
endangered species habitats by invasive species are one of the threats facing many species 
nationwide (Pimentel, Zuniga, & Morrison, 2005) (Wilcove & Chen, 1998); see also 
Environmental Baseline section of this Opinion). 

The use of avoidance mapping areas reduces the potential impacts from fertilizing effects of 
retardant to native plant diversity and non-native invasive species. By eliminating the potential 
for retardant application and thus removing alterations in nutrients (fertilizing components of 
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retardant) or potential changes in soil properties, no longer-term effects (in the form of changes 
in diversity) are expected to occur. It is impossible to predict where or when an accidental 
intrusion or an exception for retardant use would occur in the future. However, with 
identification of avoidance areas around specific locations that take into consideration this 
potential (larger protection areas that may completely eliminate aircraft in the area) in 
combination with the amount of individual forest land base receiving fire retardant annually, the 
likelihood of fertilizing effects are greatly reduced. 

In addition to avoidance areas identified within the action area, the USFS continues to remove 
non-native invasive species on each forest as directed by national policy and regional and forest 
level direction. These programs will continue to treat non-native invasive species as directed at 
the local level which include eradication and treatment of non-native invasive species threatening 
federally listed species and weed programs in general for all forest level activities. If an 
application in error of aerially applied retardant results in an increase in non-native invasive 
species in an avoidance area, these will be removed in compliance with existing forest or 
regional plans. 

Effects to pollinators or seed dispersers 

There were no data to support a risk profile for specific insects that could be pollinators or seed 
dispersers for many listed plants. We assume similar effects for listed insects as for those insects 
that are listed plant pollinators or seed dispersers, in that risk to these species include risk of 
mortality from the physical impacts of a large retardant drop as well as ingestion of plant or 
nectar material and direct contact from the retardant chemical that would also result in mortality 
of individuals. For birds or bats that are pollinators or seed dispersers, we assume similar effects 
as discussed in the Concurrence section above for listed birds or bats, in that mortality is 
possible for smaller songbirds and bats where large amounts of contaminated food items are 
consumed. However, we do not anticipate that these avian and mammalian species are likely to 
experience such effects, as they are highly mobile and would likely not consume large amounts 
of contaminated material. Furthermore, we expect that retardant use in areas where these listed 
plants are found would not impact a significant portion of the invertebrate, avian, or mammalian 
seed dispersers or pollinator populations on which a listed plant may rely and there would still be 
sufficient numbers to continue to pollinate or propagate the seeds for these listed plants. We do 
not anticipate any impacts from retardant use on physical means such as water or wind that some 
plants use as pollination or seed dispersing vectors. 

Other Effects to plants 

Other effects from the Action, such as physical damage from drops of retardant (e.g., to trees or 
other habitat structure) is likely to be of concern to any plant species if the retardant is dropped 
from a significant enough height or where coverage interferes with the plant’s ability to 
photosynthesize or respire. However, the use of avoidance mapping will greatly lessen the 
probability of this occurring for listed plants. 

Disturbance from aircraft noise is not anticipated to affect individual plants or their pollinators or 
seed dispersers. 
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Review of the U.S. Forest Service Aerial Fire Retardant Application Methodology 

In this evaluation, we specifically ask whether or to what degree the USFS has structured the 
Action, the delivery of aerial fire retardant to National Forest System Lands, such that the USFS: 
(1) understands the scope of its action; (2) reliably estimates the physical, chemical, or biotic 
stressors that are likely to be produced as a direct or indirect result of the Action; (3) reliably 
estimates the exposure of ESA-listed resources (species and designated critical habitat) to these 
stressors; (4) collects and monitors information on authorized activities throughout the life of the 
Action; (5) evaluates the information to assess how its actions have affected listed resources; (6) 
monitors and enforces compliance; and (7) modifies its action if new information (including 
inadequate protection for species or low levels of compliance) becomes available. 

Question 1. Scope – Has the Action been structured to reliably estimate the probable number, 
location and timing of actions that would be conducted by the Action?  

In this section, we ask whether the USFS is aware of the scope of its Action. As described 
earlier, the scope of the Action includes all aspects of the aerial application of fire retardants on 
National Forest System Lands in the event of a fire, including effects related to toxicity of the 
fire retardant products, use of aircraft to deploy the products, and mobile and permanent air 
tanker base operations. To reliably estimate the probable individual or cumulative effects to 
ESA-listed resources, the USFS would need to know or reliably estimate the location, amount, 
type, timing, and placement of the aerial fire retardant throughout the extent of the Action, as 
well as other components of the operation (i.e., aircraft use, tanker bases). 

While there is no way to determine the exact number, location, and timing of fires that would 
precipitate the use of fire retardant, the USFS has determined where application of fire retardant 
is most likely to occur as reflected by the level of anticipated use within each forest (i.e., high, 
medium, and low use forests). The USFS also collects data on volume of fire retardant deployed 
each year and the locations in which fire retardant has been applied. While past applications do 
not necessarily predict the future, this information does provide a reasonable expectation on 
where and when such activities are likely to occur. Additionally, the USFS compiles a yearly 
report that includes all of the information necessary to determine where, when, and what type of 
fire retardant was applied during the fire season on any National Forest System Land. These data 
are also provided in the 2021 BA and are the basis for many of the calculations used to determine 
effects to species and critical habitat. The USFS has determined that based on past data from 
2012 to 2019, the fire retardant use on certain National Forest System Lands and the rate of 
intrusions is likely to remain relatively the same into the future as well. Furthermore, 
improvements in technology will continue to help avoid intrusions into avoidance mapped 
terrestrial and aquatic areas. 

Taking all of this information into account, the USFS’s Action has been structured to reliably 
estimate the probable number, location, and timing of activities that would be conducted by the 
Action. 

Question 2. Stressors – Here we ask whether the USFS has reliably estimated the physical, 
chemical or biotic stressors that are likely to be produced as a result of implementation of the 
Action. We also ask whether the USFS would know or be able to reliability estimate where the 
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stressors have occurred that resulted in adverse impacts to listed, or proposed species and their 
critical habitats. 

In their BA, the USFS summarized the various categories of stressors that are likely to be 
associated with the Action and provided a brief description of the potential effects within each 
category (see BA Effects Analysis section). While a quantitative assessment of the impacts on the 
listed species and critical habitats is not possible due to the large scale of the Action as a 
nationwide program rather than a specific action (i.e., the USFS cannot predict when, where, in 
what habitat type, or how large or long-lasting a wildfire event will happen, nor can they predict 
when, where, or how much aerial fire retardant may be used on a specific wildfire incident), the 
details regarding analyses for species groups or individual species or critical habitats are 
provided as needed. 

Because the Action is programmatic in nature and covers the entire National Forest system, the 
USFS developed a screening process to standardize the way in which species determinations are 
made. Effects determinations for all species are evaluated in the BA first through the National 
Effects screen as a coarse filter to determine how likely the use of aerial fire retardant on 
National Forest System Land will impact a species or critical habitat. The species or critical 
habitat are then classified as either No Effect; NLAA, or LAA. These criteria are outlined in 
Table 13 in section 5.2.2 of the BA. Additional review and analysis are described within each 
group or for individual species and their critical habitats as needed. All analyses use the most 
recent available information on fire occurrence, retardant use, species status and distribution, 
threats, and other information. Retardant application potential is also described as ‘very low’, 
‘low’, ‘moderate’ or ‘high’ based on the average annual retardant use by forest between 2012 
and 2019 (USDA - USFS, 2020a) (Appendix G) and the maximum (maximum total gallons of 
retardant used in any given year from 2012 through 2019). These classifications help the USFS 
determine if a species or critical habitat are within a forest that is more likely to receive retardant 
than others. Next, the USFS folds the information on cumulative effects into their analysis. The 
cumulative effects include future activities on adjacent lands, private or state-owned inholdings, 
or on rights of way across National Forest Lands “not involving Federal activities that are 
reasonably certain to occur within the action area of the Federal action subject to consultation.”  

Next, the USFS utilizes the Wildlife screens they have developed to provide a consistent 
approach to considering the potential impacts of aerial retardant on a wide variety of wildlife 
species and habitats. Each species or critical habitat are reviewed via the species group screens 
(wildlife, aquatic, plants) to summarize why a particular species or critical habitat may be NLAA 
(avoidance mapping, mobility, life history indicates a species is not present during fire season, 
etc.) or how the USFS arrives at an LAA (a higher retardant use forest and a species that is more 
vulnerable to a fire prone habitat based on their small range and reliance on a particular area, for 
example). Potential impacts of aerial retardant use on wildlife species are influenced by the 
likelihood of exposure through direct application or ingestion, as well as through disturbance 
caused by the type of aircraft used to deliver retardant, or structural impacts to vegetation and 
other habitat components from drops of product. Direct exposure is influenced by the ability of 
individuals of species to avoid areas where fires are burning or where retardant may be used, as 
well as their ability to avoid using areas in which retardant has been applied. For example, large, 
mobile, wide-ranging species such as lynx, fisher, or grizzly bear are much less likely to be 
affected by aerial application of retardant than species such as small rodents or amphibians, 
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many of which are dependent on localized or highly specific habitats, despite being mobile. 
Direct exposure is also influenced by the likelihood of an animal ingesting retardant through 
consumption of treated foliage or predation on other species (such as insects or small mammals) 
that may have retardant on them or that may have ingested retardant. Risk of ingestion is based 
on a species’ preferred forage or prey and how widely individuals range in search of forage or 
prey.  

The USFS also considers the effects of any new chemicals that would be added to the list of 
approved products to ensure that they meet all requirements of the specification (USDA - USFS, 
2007) to become qualified. The company or manufacturer must always provide to the USFS each 
ingredient, quantity, and a supply source in the formulation as well as copies of the Safety Data 
Sheets for the product and for each ingredient used to prepare the retardant.  

This is done to assure the product does not contain ingredients meeting the criteria for Chemicals 
of Concern, which is checked against the list of unacceptable ingredients as contained in the 
specification section 3.4.2:  (National Toxicology Program, 2021); International Agency for 
Research on Cancer Monographs for Potential Carcinogens; Comprehensive Environmental 
Response, Compensation, and Liability Act List of Extremely Hazardous Substances and Their 
Threshold Planning Quantities) in order to determine if there are any ingredients that could pose 
a threat to either the environment or human populations.  
 
Most importantly, the USFS establishes formal contracts to ensure that only products on the QPL 
are purchased and applied to National Forest System Lands. The QPL and retardant contracts are 
also used by other Federal land management agencies through their authorities and policies (see 
also Appendix A in the BA). 

Based on these factors, the USFS has provided sufficient information to describe how the Action 
has been structured to reliably estimate the physical, chemical, or biotic stressors that are likely 
to be produced as a direct or indirect result of the activities. 

Question 3. Overlap – Has the Action been structured to minimize and reliably estimate 
whether or to what degree specific endangered, threatened, proposed or candidate species or 
designated critical habitat are likely to be exposed to potentially harmful impacts that the Action 
addresses? 

In their BA, the USFS discusses the potential impacts retardant use can have on species and 
critical habitats. The potential impacts of the Action are described in the Effects Analysis section 
of the BA and as described above in Question 2. Stressors. The USFS also addresses how they 
structure their Action to minimize and estimate to what degree listed species or critical habitat 
may be exposed to the harmful impacts of fire retardant application in case of a fire. The USFS 
aims to minimize exposure by the use of required avoidance areas for all aquatic species and 
aquatic critical habitat (no application of fire retardant can occur within 300 feet of any 
waterbody, except when human life or public safety are threatened and retardant use in the aerial 
retardant avoidance area could be reasonably expected to alleviate the fire threat) and for 
terrestrial species with required exclusion areas for their range or critical habitat. In addition, 
almost all of the species the USFS has determined as LAA are also required to have mapped 
avoidance areas where fire retardant may not be applied (except when human life or public 

https://ntp.niehs.nih.gov/whatwestudy/assessments/cancer/roc/index.html#:%7E:text=The%20U.S.%20Department%20of%20Health,prepares%20for%20the%20HHS%20Secretary.
https://ntp.niehs.nih.gov/whatwestudy/assessments/cancer/roc/index.html#:%7E:text=The%20U.S.%20Department%20of%20Health,prepares%20for%20the%20HHS%20Secretary.
https://ntp.niehs.nih.gov/whatwestudy/assessments/cancer/roc/index.html#:%7E:text=The%20U.S.%20Department%20of%20Health,prepares%20for%20the%20HHS%20Secretary.
https://ntp.niehs.nih.gov/whatwestudy/assessments/cancer/roc/index.html#:%7E:text=The%20U.S.%20Department%20of%20Health,prepares%20for%20the%20HHS%20Secretary.
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safety are threatened and retardant use in the aerial retardant avoidance area could be reasonably 
expected to alleviate the fire threat). For the few species and the critical habitat for which USFS 
has not identified the need for an avoidance area – 13 species and one critical habitat – other 
considerations are taken into account. For example, certain birds would not need an avoidance 
area due to their high mobility and lack of aerial fire retardant use during the nesting season. 

 We acknowledge that in relatively rare cases – based on the exception mentioned above or an 
intrusion error of application dropped into a mapped avoidance area – retardant may enter into 
exclusion areas, and that complete avoidance of fire retardant entering a species range or critical 
habitat is not always feasible. In this respect, the USFS also provides information from a risk 
assessment (Auxilio Management Services, 2021) that informs and outlines the impacts of fire 
retardant. For example, impacts may be based on: the coverage level (GPC); the type of 
vegetation or fuel type it is applied to; and the impacts to surrogate organisms used in toxicity 
studies that provide context as to what the impacts could be if exposure to listed species occurred 
(e.g., from direct application of retardant to a taxa group such as birds, fish or mammals). The 
information may also include any effects from consumption of contaminated prey or other food 
items.  

Additionally, as described in the Effects Analysis section in the BA, the methodology the USFS 
uses to determine effects to listed species or critical habitats were structured to estimate a 
potential high, medium, or low exposure rate based on retardant application by forest based on 
data captured from 2012-2019, see Retardant Application Potential in Description of the 
Proposed Action section of this Opinion. Rather than only identifying the three categories of 
retardant use as high, medium or low to characterize potential impacts to listed species and 
critical habitats, the USFS also uses the 2012-2019 data to estimate specific species or critical 
habitat exposure rates from intrusions based on individual Forest. With these data the USFS has 
identified that the rate of intrusions will continue at the currently low rate and will continue to be 
low and thus we use this information to determine by forest, the potential impacts to listed 
species. The USFS has also been able to estimate the potentially harmful impacts from the noise 
of the aircraft delivering the retardant. The USFS acknowledges that species with a moderate to 
high rate of mobility can escape the fire area or move out of the way of retardant drops but can 
still be affected by the aircraft flying overhead or in the vicinity. When certain species are 
nesting or mothers are with young the ability to be highly mobile is also reduced and thus risk 
from exposure to aircraft noise is increased. This information is also taken into account when 
take calculations are determined for certain species where needed. 

Thus, we anticipate the Action has been structured to minimize and reliably estimate whether or 
to what degree specific endangered, threatened, proposed or candidate species or designated 
critical habitat are likely to be exposed to potentially harmful impacts that the Action addresses. 

Question 4. Monitoring/ Feedback – Has the Action been structured to identify, collect, and 
analyze information about authorized actions that may have exposed endangered, threatened, 
proposed, or candidate species or their critical habitats to stressors at intensities, durations, or 
frequencies that are known or suspected to produce physical, physiological, behavioral, or 
ecological responses that have the potential to cause individual or cumulative adverse 
consequences for individual organisms or physical or biological features of critical habitat? 
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The Action has a monitoring and reporting requirement as briefly described above and in the 
Description of the Proposed Action, Conservation Measures section in this Opinion. The USFS 
collects data on volume of fire retardant deployed each year and the locations in which fire 
retardant has been applied. The USFS has also identified where listed, proposed, and candidate 
species and their critical habitats are expected on USFS lands, and is able to determine where 
aerial fire retardant deployment occurs, where flights occur, and other information related to 
these activities (e.g., operation of permanent and mobile air tanker bases, discharge of excess 
retardant before landing). This information is collected each year, although the USFS relies on 
other entities for some of this information (e.g., activities at permanent air tanker bases not on 
USFS lands), and recognizes the information may not be currently collected consistently or at the 
same frequency in all cases (especially where other entities are involved). In many cases, the 
monitoring of specific impacts to individuals of a species or to various aspects of their habitat is 
not possible due to their life histories, behavior, size or other factors, and there is sometimes 
difficulty with determining the specifics of how fire impacts habitat and species within it, as well 
as documenting effects from the fire versus the fire retardant usage, or a combination of these. 
However, the monitoring data that is collected (e.g., volume of fire retardant, location of 
operations, location and frequency of intrusions) help inform the USFS’s understanding of likely 
effects to species and their critical habitats and provide a feedback mechanism to allow for 
additional measures or reporting to be implemented.  

In addition, the USFS monitors areas after retardant has been dropped to acquire information on 
where the fire retardant landed, what type of habitat/terrain has been affected, and what impacts 
are observed. This allows the USFS to determine whether an intrusion has happened and to what 
extent, if any, take has occurred. This information also allows the USFS to estimate what 
stressors species and their critical habitats have been exposed to, as well as the intensity, 
duration, and frequency of any exposures, and, finally, whether such exposure would have 
produced individual or cumulative adverse consequences. For example, between 2012 and 2019, 
of the 53 species with exclusion areas discussed in this opinion, USFS documented three species 
where intrusions occurred within the avoidance areas. The intrusion rate into the buffer area 
around aquatic habitat, where it did not enter the water, was 0.29 percent of all retardant drops. 

If assessment or monitoring at an intrusion site determines that effects are likely to have occurred 
to threatened, endangered, proposed or candidate species or critical habitat, this monitoring and 
feedback will allow the USFS the opportunity to consider whether additional restrictions to aerial 
retardant use or other operational changes are needed. All retardant intrusion locations are 
reported to the Forest resource specialist and/or the assigned Burned Area Emergency 
Rehabilitation team. The potential for non-native invasive plant species issues is assessed by 
these entities, and additional measures identified in forest plans would be implemented as 
needed. 

Question 5. Responses of Listed Resources – Does the Action have an analytical methodology 
that considers:  

• the status and trends of endangered or threatened species or designated critical habitat; 
• the demographic and ecological status of populations and individuals of those species 

given their exposure to pre-existing stressors; 



FINAL USFS AFR Biological Opinion – February 2023 

188 

• the direct and indirect pathways by which endangered or threatened species or designated 
critical habitat might be affected by the Action activities; and 

• the physical, physiological, behavior, sociobiological, and ecological consequences of 
exposing endangered or threatened species or designated critical habitat to stressors of the 
Action at intensities, durations, or frequencies that could produce physical, physiological, 
behavioral, or ecological responses, given their pre-existing demographic and ecological 
condition? 

The Action uses the information provided in the status of the species documentations to inform 
the analysis of the population, status, vulnerabilities, current stressors, and resiliency of the 
species or critical habitat as a whole. The USFS also employs two different screening processes 
as discussed above in section 2. Stressors. The USFS uses a National Screen to describe if their 
Action is to have no effect, may affect, is likely to adversely affect or may affect, is not likely to 
adversely affect species and critical habitats. After the National Screen has been applied, the 
USFS then reviews each species or critical habitat with the Wildlife screens depending on 
applicability to the species (wildlife, aquatics, plants) to determine the impacts the fire retardant 
will have on species via direct exposure (contact, etc.). The USFS reviews other potential effects 
such as noise disturbance from the aircraft delivering the retardant, intrusions into aquatic 
waterbodies, fertilizing effects to listed plants or vegetative components of critical habitat, or the 
effects of retardant being dropped directly onto listed plants or smaller immobile species. The 
USFS also considers the indirect impacts of fire retardant application into species ranges or 
critical habitat areas in terms of increases in invasive plant species due to increased nitrogenous 
compounds entering into soils, altered water quality with the introduction of nitrogenous 
compounds into aquatic ecosystems, or secondary contamination due to ingestion of prey items 
that have retardant on them. 

To address the above concerns in the bulleted items above, species specific and critical habitat 
environmental baseline and biology, and PBFs are also reviewed and considered when the USFS 
applies this methodology to their effects determination process. Thus, we expect the USFS has 
an analytical methodology that considers these elements. 

Question 6. Compliance – Does the Action have a mechanism to reliably determine whether or 
to what degree the USFS has complied with the conditions, restrictions or mitigation measures 
required? 

The USFS has been collecting fire retardant drop data since 2012 and will continue with this 
mechanism of the Action. The USFS maintains accurate and intensive records of fire retardant 
use on National Forest System Lands reflecting their ability to adhere to avoiding exclusions 
areas. Records and monitoring of measures such as implementation of any best practices (e.g., 
flight activities, maintenance and spill response at airbases, etc.), the use of avoidance areas (and 
any intrusions and related circumstances), and ongoing coordination with Service biologists as 
described above are also ways in which the USFS can reliably determine compliance with these 
requirements. The USFS continues to monitor many different aspects of the fire retardant 
program with respect to reviewing potential new products for use, to the amount used for each 
fire incident for each forest. The USFS keeps records and data on where the retardant has been 
dropped to ensure it is being dropped in the correct place and avoidance of aquatic systems is 
adhered to. When this is not feasible due to exceptions or other intrusions, the USFS has all of 
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the information on that event to review the information and make the necessary corrections or 
confirm the intrusion has occurred and estimate or determine the likelihood and extent of any 
effects to species or critical habitats.  

In addition, the USFS meets regularly with the Service headquarters staff and as needed with 
Service Field Office staff to discuss any anticipated changes to the Action or re-initiation 
triggers. The USFS and Service Field Office staff are anticipated to communicate openly and 
directly when there is need for avoidance mapping updates for species ranges or critical habitat 
maps. These are then finalized and provided to the headquarters staff of the respective agencies 
in November of each year prior to the following year fire season. The USFS also regularly 
complies with the conservation measures and terms and conditions outlined in the original 2011 
BiOp such as monitoring water quality for waterbodies in the event of a misapplication (now 
termed intrusions; and this approach as was previously mentioned in item 4 above), or by 
compiling the number and approximate locations (pre-drop GPS coordinates of fire) of each 
aerial application of fire retardant drops by Forest as is mentioned in items number 3 and 4 
above. This indicates they will continue to do so in the future.  

Thus, we anticipate Action has a mechanism to reliably determine whether or to what degree the 
USFS has complied with the conditions, restrictions or mitigation measures. 

Question 7. Adequacy of Controls - Does the Action have a mechanism to prevent or minimize 
endangered or threatened species or designated critical habitat from being exposed to stressors 
from the activities addressed under the Action: 

• at durations, or frequencies that are potentially harmful to individual listed organisms, 
populations, or the species? 

• to ecological consequences that are potentially harmful to individual listed organisms, 
populations, the species or physical and biological features of designated critical habitat? 
 

The Action includes required exclusion areas (mapped avoidance areas) for 53 species and 19 
critical habitats that were determined to be adversely affected by the Action. Any and all aquatic 
species or aquatic dependent species (species that rely on riparian areas for nesting and foraging 
for example) also have standardized mapped avoidance areas of 300 feet on either side of an 
aquatic waterbody indicating many more species beyond the 53 and 19 critical habitats 
mentioned above also have avoidance mapping required. This is a very effective aspect of the 
USFS fire retardant program to help avoid applying retardant into species ranges or critical 
habitat areas, and its effectiveness is supported by the very low national intrusion rate. One way 
the USFS ensures the avoidance mapping is implemented is that instruction for mapping of 
avoidance areas includes reminders to use the most up-to-date maps of designated critical habitat 
and species occurrence/habitat maps from the Service. Requirements for coordination meetings 
with local offices ensure that updated current species information is used and that discussion of 
any proposed changes to buffer widths occurs. 

There are also several aspects of the USFS fire retardant program as described in the Description 
of the Proposed Action section of this Opinion that address the requirement of a mechanism to 
prevent or minimize endangered or threatened species or designated critical habitat from being 
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exposed to stressors from the activities. One such part of the process is the USFS only utilizes 
fire retardant products that pass a rigorous testing regimen to ensure safety, adequacy, and 
minimal toxicity. As specifically stipulated in the Description of the Proposed Action, section, 
effects of the new products, to species under the jurisdiction of the Service (termed sensitive for 
purposes of the risk assessment analysis) are not to exceed the effects of products already in use 
by the USFS. 

The USFS ensures the amount of retardant applied is the amount needed to effectively aid in 
fighting the fire. For example, the USFS applies the amount of retardant a certain fuel type 
(vegetation type) requires to control or eliminate a fire. The USFS then applies only the GPC 
needed (see also (Auxilio Management Services, 2021)). In addition, the USFS also ensures the 
products that will be approved and used in the future would not be more toxic or cause more 
harmful effects than products previously used. 

The Implementation Guide (also described in the Description of the Proposed Action section of 
this Opinion) provides forests and regions all of the information necessary to implement national 
direction for aerial fire retardant use. The guide provides direction for personnel, including 
pilots, fire management officers, incident commanders, resource advisors, and others involved in 
the use of aerial fire retardant and is updated as needed to include any changes or updates that are 
needed. The guide is also updated periodically to address changes in technology, data, 
methodology, retardant products, or other items as appropriate.  

Additionally, every 2 years, the USFS will provide Service Headquarters with summary that 
evaluates the cumulative impacts of their continued use of fire retardants; similar information is 
to be submitted in a 5-year compliance review reporting and monitoring data compilation.  

Together with the proposed implementation of the Action, the structured approach to 
determining the factors described above, and the regular check-ins, we anticipate the USFS has 
structured the program to address the question described above. 

CUMULATIVE EFFECTS 

Cumulative effects include the effects of future State or private activities that are reasonably 
certain to occur within the action area of the Federal action subject to consultation.” (50 CFR 
402.02). Future Federal actions that are unrelated to the Action are not considered in this section 
because they require separate consultation pursuant to section 7 of the ESA. 

Declines in the abundance or range of many threatened, endangered, proposed or candidate, and 
other special status species are attributable to various human activities on State, and private 
lands. We anticipate human population expansion and associated infrastructure, commercial, and 
private development will occur in the action area via various State, tribal, local and private 
actions. Such activities will likely include, but are not limited to: 

• Water use and withdrawals (e.g., water retention, diversion, or dewatering of springs, 
wetlands, natural and artificial impoundments, and streams) 

• Land and water development including excavation, dredging, construction of roads, 
housing, and commercial and industrial activities 
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• Agriculture activities 
• Mining and mineral extraction activities 
• Recreational activities 
• Expansion, or changes in land use for agricultural or grazing activities, and other land 

uses including alteration or clearing of native habitats for domestic animals or crops 
• Inadvertent introductions of non-native plant, wildlife, or fish or other aquatic species, 

which can alter native habitats or out-compete or prey upon native species 
• Fire suppression activities 
• Road deicing and dust abatement associated with waterbodies where chemicals may 

accumulate. 

All manner of development and competing use projects and activities (as above) are likely to 
continue in many areas, resulting in clearing, addition of impervious surfaces, and introductions 
of non-native species. These activities are expected to result in various impacts to water quality, 
habitat quality, and other negative effects to listed species and their critical habitats. Where 
implemented with appropriate avoidance and minimization measures to reduce the potential for 
lethal, sub-lethal, and indirect effects to listed species and their critical habitats, such projects 
could improve habitat conditions, thereby benefitting the species. However, in the absence of 
specific information for such activities, or for sufficient avoidance and minimization measures 
for other activities described above, we anticipate listed species will continue to be impacted as 
described previously in the Environmental Baseline section of this Opinion. 

We also anticipate that conservation actions, such as habitat enhancement and restoration 
activities, will be undertaken in accordance with regional plans, recovery plans, and other 
planned or ongoing efforts. Where implementation is undertaken and successful, these activities 
are likely to benefit certain listed species and their habitats, food base, hosts, pollinators and 
other related species to varying degrees. 

Given the broad geographic extent of the action area, many of the activities mentioned in the 
paragraphs above are expected within the ranges of various Federally listed wildlife, fish, and 
plant species, and could contribute to cumulative adverse, and in some cases beneficial, 
consequences to the species within the action area. We anticipate that species with small 
population sizes, high degrees of endemism or limited distributions, or slow reproductive rates 
will generally be more susceptible to cumulative effects than species with greater resilience and 
redundancy to stochastic events (i.e., via multiple stable or increasing populations). For example, 
narrow endemics confined to specific habitat locations may experience habitat degradation that 
in turn results in reductions in individuals or even localized extirpations. Where such a species is 
unable to recolonize or repopulate the habitat, species-level declines would be expected. Species 
with single or small numbers of populations may struggle to maintain sufficient numbers of 
individuals to persist, where cumulative effects result in loss of individuals or habitat 
degradation. Designated and proposed critical habitats with essential physical and biological 
features that are affected by these activities may also experience varying levels of degradation or 
improvement from these activities. 
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INTEGRATION AND SYNTHESIS 

In this section, we consider whether the proposed activities associated with USFS lands across 
the United States are likely to reduce the survival and recovery of the listed resources considered 
in this Opinion into the future. We also consider whether the Action is likely to result in 
destruction or adverse modification of critical habitat. This section considers the overall effects 
of the Action to these species and their designated critical habitats in the context of the status of 
the species and critical habitats, the environmental baseline, and cumulative effects. 

A significant portion of the USFS lands, including wetlands, and adjacent habitats have been 
impacted by anthropogenic stressors described within this Opinion. In the Environmental 
Baseline, Status of the Species, and Cumulative Effects sections of the Opinion, we established 
that the effects of past and ongoing activities in the action area would maintain the existing 
degraded habitat conditions that are prevalent. Listing documents and recovery plans for the 
listed species in the action area describe numerous causes of decline and threats to these species 
throughout their ranges. 

In the Effects of the Action section, we built on the USFS’s effects analysis from the BA, which 
included the screening processes. We worked closely with the USFS in the development of the 
BA and its addenda, and we agree with their effect determinations made for species and their 
critical habitats due to the exposure to fire retardant and other associated activities. In the Effects 
of the Action section, we provided an overview of the types of effects that would typically be 
expected from the stressors associated with the use of aerial fire retardant on National Forest 
System Lands. While effects differ by taxa group, species, and PBFs of critical habitat, we 
anticipated effects and species responses generally relate to exposure to aerial fire retardant 
chemicals, disturbance from aircraft and associated operations, and physical effects from the 
deployment of chemicals. Although not every taxa group may have the same sensitivity to the 
various stressors, we identified which stressor(s) are expected to result in adverse effects to 
individuals of the species. For example, while we do not anticipate disturbance impacts to plants 
or insects from operation of aircraft, we do anticipate that exposure to fire retardant chemicals 
would likely result in toxicity or physical effects, or, in the case of plants, impacts to insect 
pollinators or seed dispersers. Similarly, we anticipate that most birds considered in this Opinion 
are highly mobile and would be easily able to evade fire retardant chemicals or activities 
resulting in disturbance; individuals would also be able to find additional food resources, should 
there be localized reductions due to fire retardant applications. While vulnerable life history 
stages, such as nestlings, would not be able to escape fire retardant applications, we expect the 
timing or location of nesting habitats outside of likely application areas (due to fire risk) would 
reduce the likelihood of exposure. Likewise, we expect species such as fish and other aquatic or 
riparian-associated species are less likely to be exposed due to the use of avoidance areas. We 
briefly summarize again the anticipated effects to species and their critical habitats in the taxa 
sections below. 

We then described how the USFS has structured the aerial fire retardant programmatic 
methodology to address their oversight of fire fighting activities on National Forests as it relates 
to effects to listed, proposed, and candidate species and their critical habitats. Additionally, we 
considered whether, and to what degree, the USFS structured their methodology of avoidance 
mapping coupled with their two-tier screening process approach to establish a method which 
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addresses adverse effects to species and critical habitats and ensures the application of aerial fire 
retardant is not likely to jeopardize the continued existence of endangered or threatened species 
or destroy or adversely modify designated critical habitat. We addressed this by answering seven 
questions, as summarized below. 

First, we concluded that the USFS understands the scope of their action for implementation of 
delivery of aerial fire retardant. The USFS has determined which forests are likely to require 
treatment, air tanker base locations and other associated activities. The USFS is able to do so 
accurately because the implementation of the Action requires the USFS and its contractors to 
maintain records of where, when, and how much retardant is dropped each time it is dropped. 
Second, we expect the USFS understands the types of stressors from the Action, as they 
understand the mechanism of action of the retardant chemicals and the potential toxicity to a 
variety of taxa groups via direct or indirect exposure, effects from the noise and visual 
disturbance of an approaching aircraft carrying retardant to a fire location, and other related 
stressors described herein. Third, the USFS has identified which and to what degree listed, 
proposed, and candidate species and their critical habitats are likely to be affected by the Action. 
The USFS reliably estimates exposure of ESA listed resources to these stressors and includes 
avoidance and minimization measures as standard procedures to address such exposures.  

Fourth, the USFS collects and monitors information on the application of aerial fire retardant and 
associated activities each time it is used on a fire and it is a requirement of their program to do 
so. The USFS understands the potential effect of a retardant used, controls which retardants are 
accepted for use and that can be added to the QPL, and has the data to support assumptions about 
where retardants have been used in the past. Fifth, the USFS has structured their program to 
ensure they can determine responses of listed resources to stressors caused by the proposed 
activities. For example, the USFS understands the effects of retardant and the two-tier screening 
methodology is in place to reliably estimate the effects determinations they have made for this 
consultation. Sixth, the USFS program includes monitoring as a central aspect of the program. 
The USFS controls the criteria used to ensure retardant safety and efficacy (as defined previously 
in the Effects of the Action section) as well as ensures the program goals (safely and effectively 
control wildland fires on National Forest System Lands) are met with minimal impacts to listed 
resources through the use of avoidance mapping and the knowledge of retardant use patterns for 
each National Forest.  

Finally, the USFS has several mechanisms in place to ensure minimal impacts occur to listed 
resources. Examples include required avoidance mapping as standard for all waterbodies, 
required avoidance mapping for several terrestrial species and critical habitats, as well as 
monitoring of all aspects of the program to maintain the necessary data to ascribe a low intrusion 
rate across all National Forests. A low intrusion rate across the action area indicates retardant 
applications are being placed where they should be and that there are a very small number of 
instances where exceptions are needed or intrusions occur. This review of the USFS aerial fire 
retardant application programmatic structure gives us confidence in the ability of the USFS to 
ensure its activities in this program are not likely to jeopardize the continued existence of 
endangered, threatened, proposed, and candidate species or destroy or adversely modify their 
critical habitats. 
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Summaries by Taxa Group 

In the following sections, we briefly summarize our analysis for each species and critical habitat 
for which USFS made LAA determinations. As part of our analysis, we also looked at the risk of 
exposure based on recent past usage of fire retardants. Since the 2011 Opinion, the USFS has 
provided available data for usage and intrusions for wildlife and aquatic species using 
information from 2012-201929. Data for usage for plants was also provided by the 2012-2019 
data set however intrusions for plants were only provided using data from 2012-2018. We found 
that past usage fell into three categories: 1) no anticipated exposure, where species or critical 
habitat were present or likely present in exclusion areas (i.e., avoidance areas), and no intrusions 
occurred; 2) anticipated exposure from fire retardant use, where species or critical habitat were 
present or likely present in exclusion areas where intrusions occurred30; and 3) anticipated 
exposure from fire retardant use where species and critical habitat were not within an exclusion 
area (e.g., no avoidance area was identified or developed for a species or critical habitat). Based 
on the ability of the USFS to carry out the avoidance of fire-drops in the exclusion areas, it is 
primarily the last two categories of species and critical habitat that we anticipate future exposure 
and injurious, sublethal, and disturbance effects from the use of fire retardant and other related 
activities.  

Amphibians 

The frogs, toads and salamanders considered in this Opinion are most likely to be affected by 
stressors from the Action through exposure to fire retardant chemicals, physical impacts from 
retardant drops, and through reductions in their food resources from applications. However, we 
anticipate that any effects to these species would be rare over the duration of the Action, due to 
species life histories and the USFS’s use of avoidance areas both for species and aquatic habitats. 
We do not expect other stressors of the Action, such as noise and visual disturbance from 
aircraft, are likely to result in adverse effects to these species. 

Based on the available monitoring information, we anticipate intrusions into the aquatic and 
species-specific avoidance areas will be rare over the duration of the Action. For example, from 
2012 through 2019, intrusions of retardant into water, both accidental and due to an exception, 
were rare, and occurred at a rate of 0.43 percent of all retardant drops. In the event retardant was 
dropped into a waterbody or occupied area, we expect that each of these species (as a whole) 
would be able to withstand the loss of a small number of individuals. Furthermore, we expect 
individuals of each of these species are likely to be found dispersed throughout the watershed 
(e.g., upstream or downstream of the retardant drop or within tributaries) or within streamside or 
upslope burrows (Oregon spotted frog, mountain yellow-legged frog [Northern California DPS], 
Yosemite Toad) where retardant drops would be less likely to impact individuals. In the case of 
jettison areas, we anticipate that these will be used infrequently, and that any retardant drops will 
be limited in geographic scope (approximately an acre), reducing the likelihood of exposure. In 

 
29 The USFS is continuing to compile more recent data (since 2019 and 2018 for wildlife/aquatic and plant species, 
respectively), although this information was not available prior to the completion of this BO. This and any additional 
future information will be included during preparation of subsequent reporting efforts and discussed during future 
coordination with the Service as part of the monitoring and reporting activities over the duration of the action. 
30 Although intrusions in this category occurred within avoidance areas (e.g., buffers adjacent to habitat or critical 
habitat), actual exposure of individuals was not necessarily thought to occur in all instances. 
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the unlikely event that all or many individuals in a localized area are killed from exposure to fire 
retardant chemicals or physical impacts from applications or jettisoned fire retardant, individuals 
from within the watershed (e.g., upstream), other populations (e.g., adjacent watersheds), or 
those with individuals or populations that exist outside of National Forests (e.g., the amphibians 
in and around the Sierra Nevada mountains, arroyo toad, Chiricahua leopard frog) would remain 
unaffected, and would likely recolonize the area of localized extirpation over time. We assume 
that forest units with a greater application potential may have a higher probability of intrusions. 
We also assume that increased retardant use would result in an increase in number of intrusions, 
but this would not alter the intrusion rates. 

Based on past monitoring data related to intrusions, we anticipate that very small numbers of 
mountain yellow-legged frogs (southern California DPS) and arroyo toads will experience 
mortality or sublethal effects from the Action, but species-level effects are not expected. Small 
numbers of individuals of the other amphibian species considered in this Opinion may also be 
affected by the stressors described above, but we do not anticipate species-level effects. 
Therefore, we do not anticipate that the Action would appreciably reduce survival and recovery 
of these amphibian species. 

Birds 

The bird species considered in this Opinion are most likely to be affected by stressors from the 
Action through exposure to fire retardant chemicals, physical impacts from retardant drops, 
reductions in their food resources from application and noise and visual disturbance from 
aircraft. However, we anticipate that effects to these species would be rare over the duration of 
the Action. While small numbers of individuals of each of these species may be affected, we do 
not anticipate the Action would result in species-level effects for the Mexican spotted owl, 
northern spotted owl, coastal California gnatcatcher, and marbled murrelet. 

The avian species considered in this Opinion are wide-ranging and highly mobile species. We 
assume that most individuals of these species would be able to flee an oncoming fire (thus 
largely avoiding impacts from retardant use), and can travel to other areas within or outside of 
National Forests that are not impacted by retardant where habitat is available to them. In some 
cases, these species do not occupy the types of habitat within these National Forests where 
retardant would typically be applied. For example, although marbled murrelets nest in forests 
and are detected inland during Spring and Summer (late March through late September), they 
spend the remaining portion of the year in marine habitats and nesting habitat would most likely 
be in areas such as mature coastal conifer forests along rocky inter-tidal shorelines (USFWS, 
1997) where fire retardant would not be applied. For other individuals of these avian species, 
impacts from fire retardant would be rare during the breeding season because they do not nest or 
breed when fire season occurs, although we anticipate effects to some individuals during the 
non-breeding period (e.g., coastal California gnatcatcher) where exposure occurs. For species 
that do nest or breed during the fire season (e.g., Mexican spotted owl, northern spotted owl), the 
adults and/or young may not be able to flee these areas where exposure occurs. However, we 
anticipate that if a startle response is elicited from a passing aircraft, the owls will flush but 
return to their nest and there would be very little if any impact on reproductive success (Delaney, 
Grubb, Beier, Pater, & Reiser, 1999). In contrast however, there is still the likelihood that 
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retardant could be dropped directly onto nesting adult and offspring or physical impacts from 
retardant dropping on tree limbs could also negatively impact these owls.   

However, these species are wide ranging; treatment areas will not impact populations located 
outside of treatment areas or other National Forest System Lands. All of these species can 
withstand impacts to their populations from losses of small numbers of individuals as a result of 
retardant applications.  

Individual gnatcatchers or owls may experience localized reductions of food resources, or may 
consume contaminated prey or other food items where these items have been exposed to fire 
retardant chemicals. However, such effects will likely be limited to no more than a few 
individuals over the duration of the Action. Where localized reductions in food resources occur, 
individuals of each of these species would be able to easily access other areas for foraging, and 
lethal or sublethal effects to a small number of individuals that consume contaminated food items 
is not expected to result in species-level effects. Marbled murrelets forage in marine waters, 
including the provisioning of young during the nesting season, and are unlikely to experience 
either localized reductions in food availability or consumption of prey exposed to fire retardant 
chemicals. 

Based on the available information, including monitoring data, we anticipate that very small 
numbers of all four of these species will experience fatality or sublethal effects; we do not expect 
species-level effects. Therefore, we do not anticipate that the Action would appreciably reduce 
survival and recovery of these avian species. 

 

Terrestrial Invertebrates 

The terrestrial invertebrates considered in this Opinion are most likely to be affected by stressors 
from the Action through exposure to fire retardant chemicals, physical impacts from retardant 
drops, reductions in their food resources from applications, and alteration of their habitats from 
retardant effects to vegetation (e.g., fertilization or toxicity, promotion of invasive species, 
physical effects to plant structure) affecting plant growth and health. However, we anticipate that 
any effects to these species would be rare over the duration of the Action, due to the species’ life 
histories and the USFS’s use of avoidance areas both for species and aquatic habitats. We do not 
expect other stressors of the Action, such as noise and visual disturbance from aircraft, are likely 
to result in adverse effects to these species. 

The USFS made a LAA call for the following terrestrial invertebrates: Franklin’s bumble bee, 
meltwater lednian stonefly, western glacier stonefly, Quino checkerspot butterfly, Laguna 
mountains skipper, Pawnee montane skipper, Smith’s blue butterfly, Kern primrose sphynx 
moth, Hermes copper butterfly, Mount Charleston blue butterfly, Sacramento Mountains 
checkerspot butterfly (proposed threatened), and the Morro shoulderband snail. Where retardant 
use occurs within these species’ ranges, such use could have localized impacts to individuals 
through mortality due to a retardant drop landing directly on top of them, or to their forage or 
habitat types upon which individuals of these species rely (e.g., host plants for butterflies, 
flowering plants for Franklin’s bumble bee foraging, aquatic invertebrates for the larval stage of 
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the stoneflies, algal composition for the Morro shoulderband snail). However, most of these 
species are in habitats where retardant is less likely to be applied and have required avoidance 
mapping (e.g., the stoneflies are in high altitude habitats in riparian and aquatic areas that have 
required waterbody avoidance mapping) or the terrestrial species with required avoidance 
mapping (the Hermes copper butterfly, Quino checkerspot butterfly, Kern primrose sphinx moth, 
Mount Charleston blue butterfly, Laguna Mountains skipper, Smith’s blue butterfly, Sacramento 
Mountains checkerspot butterfly and the Morro shoulderband snail). Some species do not have 
avoidance mapping, though in these cases, risks are low (Franklin’s bumble bee), or risk of 
wildfire is far greater than the potential for negative impacts from retardant use (Pawnee 
montane skipper). In the rare event retardant was dropped into an occupied area, we expect that 
each of these species (as a whole) would be able to withstand the loss of those individuals. 
Furthermore, we expect that individuals of these species are dispersed to varying degrees 
throughout their range, and in many cases, would be able repopulate areas of localized 
extirpation from nearby areas. We anticipate the low likelihood of intrusions, or otherwise low 
risk of exposure for species without designated avoidance areas, will limit the number of 
individuals that experience mortality from the proposed activities, and that none of the species 
will experience species-level effects. Based on the available information, including information 
on past intrusions, we expect impacts will occur to the Quino checkerspot butterfly, Franklin’s 
bumble bee, and Pawnee montane skipper due to the direct exposure to retardant chemicals, loss 
of some floral resources and the suppression of wildfire needed to support suitable habitats for 
these species. We expect that small numbers of individuals of the remaining species may 
experience similar effects over the duration of the Action. However, we do not expect species 
level effects to occur, and we do not anticipate that the Action would appreciably reduce survival 
and recovery of these terrestrial invertebrate species. 

Terrestrial Invertebrate Critical Habitats 

Although we anticipate that PBFs may be adversely affected over the duration of the Action 
from the use of fire retardants, we do not anticipate that these effects will diminish the value of 
the critical habitat for these species. The relatively short duration of effects, considered together 
with avoidance mapping for all but one of the critical habitats, further mitigates the effects to the 
critical habitats. Avoidance mapping is required for the designated critical habitats for the Quino 
checkerspot butterfly, Laguna Mountains skipper, Smith’s blue butterfly, Hermes copper 
butterfly, and the Mount Charleston blue butterfly. The USFS has not identified any required 
avoidance mapping for the Pawnee montane skipper’s proposed critical habitat. 

Retardant may impact the PBFs for these critical habitats in terms of fertilizing effects to the 
vegetation types (host plants, feeding plants, vegetation on the terrain, etc.) and others as 
described above for the species. In addition, retardant salts constituents can negatively impact 
standing water due to the toxicity of ammonia or magnesium chloride salts. The presence of 
avoidance buffers will greatly reduce the likelihood of retardant impacting the PBFs for these 
critical habitats. For the Pawnee montane skipper’s proposed critical habitat, where there is no 
avoidance mapping, the Service Field Office and USFS agreed that the risk of wildfire is far 
greater than the potential for negative impacts from retardant use. The area proposed as critical 
habitat contains the only known population of this butterfly species and the proposed critical 
habitat rule did not identify PBFs. However, we anticipate that any effects to the critical habitats 
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for these species will be relatively short-term and will not result in long-lasting impacts to the 
PBFs. 

Therefore, we do not anticipate that the Action would appreciably diminish the value of critical 
habitat as a whole for the conservation of the Quino checkerspot butterfly, Laguna Mountains 
skipper, Smith’s blue butterfly, Pawnee montane skipper, Hermes copper butterfly, or the Mount 
Charleston blue butterfly. 

 

Mammals 

The mammal species considered in this Opinion – New Mexico jumping mouse, Preble’s 
meadow jumping mouse, San Bernardino Merriam’s kangaroo rat, Utah prairie dog, northern 
Idaho ground squirrel, and Columbia Basin pygmy rabbit – are most likely to be affected by 
stressors from the Action through exposure to fire retardant chemicals and physical impacts from 
retardant drops (on National Forest System Lands and within the Moses Coulee jettison area as 
described for the Columbia Basin pygmy rabbit), as well as effects to their food resources. We 
do not anticipate all of these species would be equally affected by noise and visual disturbance 
from aircraft based on behavior and life history characteristics. We anticipate that any effects to 
these species would be rare over the duration of the Action. While small numbers of individuals 
of each of these species may be affected, we do not anticipate the Action would result in species-
level effects. 

Based on the available information, we anticipate exposure will be rare for all of these species.  
Most of the species have required avoidance areas (New Mexico meadow jumping mouse, 
Preble’s meadow jumping mouse, San Bernardino Merriam’s kangaroo rat, Utah prairie dog and 
northern Idaho ground squirrel), and the remaining species (Columbia Basin pygmy rabbit) 
occurs in a secondary jettison use area where exposure will be infrequent over the duration of the 
action. We anticipate there is risk to survival, growth, and reproduction of omnivorous 
individuals (i.e., jumping mice, kangaroo rat) from ingestion of retardant, where exposure 
occurs, although this risk is mitigated to some degree by their close association with riparian 
areas that would also be included in aquatic avoidance areas for these species. Additionally, most 
of these species are nocturnal/crepuscular or fossorial, limiting the likelihood of direct exposure 
from retardant, which is aerially applied during the day. In the case of the Columbia Basin 
pygmy rabbit, the Moses Coulee jettison area is a secondary jettison area, and will thus be used 
less frequently. We anticipate that exposure will be rare, though as ongoing or future 
reintroductions occur, small numbers of individual rabbits may also be exposed to jettisoned 
retardant. For all of these species, retardant use is likely to impact the forage base or habitat 
types, as they all rely on vegetation for cover and foraging. In the rare event retardant was 
dropped into the avoidance areas or jettison areas for these species, we expect that each of these 
species (as a whole) would be able to withstand the loss of a small number of individuals. 
Furthermore, we expect individuals of each of these species are likely to be found dispersed 
throughout their range and would be able to recolonize areas of local extirpation. For example, 
populations of the New Mexico meadow jumping mouse and the San Bernardino Merriam’s 
kangaroo rat are also found in areas not on National Forests. 
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Based on past monitoring data, we anticipate that very small numbers of these species may 
experience mortality or sublethal effects from the Action, but species-level effects are not 
expected. Therefore, we do not anticipate that the Action would appreciably reduce survival and 
recovery of the New Mexico jumping mouse, Preble’s meadow jumping mouse, San Bernardino 
Merriam’s kangaroo rat, Utah prairie dog, northern Idaho ground squirrel, and Columbia Basin 
pygmy rabbit. 

Fully Aquatic Species (Fish and Invertebrates) 

The fish and aquatic invertebrates considered in this Opinion are most likely to be affected by 
stressors from the Action through exposure to fire retardant chemicals, as well as effects to their 
food resources and habitat. However, we anticipate that any effects to these species would be 
rare over the duration of the Action, due to species life histories and the USFS’s use of avoidance 
areas for aquatic habitats in which all of these species occur. We do not anticipate these species 
would be affected by noise and visual disturbance from aircraft or related activities. While small 
numbers of individuals of each of these species may be affected as described below, we do not 
anticipate the Action would result in species-level effects. 

Fish 

Based on the available monitoring information, we anticipate intrusions into the aquatic and 
species-specific avoidance areas will be rare over the duration of the Action. For example, only 
two fish species (bull trout, greenback cutthroat trout) have had documented intrusions into their 
occupied habitat based on past monitoring and reporting from the last eight years of data (2012-
2020). Furthermore, from 2012 through 2019, intrusions of retardant into water as a whole, both 
accidental and due to an exception, were rare, and occurred at a rate of 0.43 percent of all 
retardant drops. In these rare events when retardant is dropped into a waterbody or occupied 
area, we anticipate that each of these species (as a whole) would be able to withstand the loss of 
a small number of individuals. This assumption is based upon the low likelihood of exposure of 
individuals of these species due to avoidance of application in aquatic systems, the small 
quantities discharged, and the dilution of toxic effects in the very rare instances where retardant 
chemicals enter a waterbody from an intrusion. The USFS identifies all aquatic habitat as 
avoidance areas (i.e., with 300-foot avoidance buffer from the edge of the stream), greatly 
reducing the likelihood of exposure for these species at all life stages. For some fish species, 
avoidance mapping is extended to 600 feet due to the steep drainage areas in which they are 
found (e.g., Santa Ana sucker), or to further decrease the possibility of retardant entering the 
waterbody in which they are found (greenback cutthroat trout, Paiute cutthroat trout, Lahontan 
cutthroat trout, Apache trout, Little Kern golden trout). For all fish species herein, including the 
bull trout, additional minimization and monitoring measures resulting from the bull trout 
consultation in 2019 were implemented. These minimization and monitoring measures were 
specifically designed to address the intrusion events into the avoidance areas for bull trout that 
occurred on the Lolo Forest in 2017. These include monitoring affected streams for 5 years 
following an intrusion resulting in death of fish, and tracking by the National Forest of the 
location and quantity of retardant. We assume that units with a greater application potential may 
have a higher probability of intrusions. We also assume that increased retardant use would result 
in an increase in number of intrusions, but this would not alter the intrusion rates. 

---
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Furthermore, we expect individuals of each of these species are likely to be found dispersed 
throughout the watershed (e.g., upstream or downstream of the retardant drop or within 
tributaries) where retardant drops would be less likely to impact individuals. In the unlikely 
event that all or many individuals in a localized area are killed from exposure to fire retardant 
chemicals or physical impacts from applications, individuals from within the watershed (e.g., 
upstream) or other populations (e.g., adjacent watersheds) would remain unaffected, and would 
likely recolonize the area of localized extirpation over time. 

We also anticipate that the food resources of these species are not likely to be affected by fire 
retardant applications as the aquatic avoidance buffers will limit intrusion risk. Where there are 
intrusions, the small amounts of retardant and their resident time in the aquatic systems are not 
likely to result in measurable effects to food resources (e.g., aquatic invertebrates, other fish, or 
plant species). In very rare instances, small, localized reductions in availability of food items are 
possible. 

Based on past monitoring data related to intrusions, we anticipate that very small numbers of bull 
trout and greenback cutthroat trout will experience mortality or sublethal effects from the Action, 
but species-level effects are not expected. Small numbers of individuals of the other fish species 
considered in this Opinion may also be affected by the stressors described above, but we do not 
anticipate species-level effects.  Therefore, we do not anticipate that the Action would 
appreciably reduce survival and recovery of the Apache trout, bonytail chub, bull trout, 
Chihuahua chub, Colorado pikeminnow (the listed entity and its non-essential experimental 
population), desert pupfish, Gila chub, Gila topminnow, Gila trout, greenback cutthroat trout, 
humpback chub, Lahontan cutthroat trout, Little Colorado spinedace, Little Kern golden trout, 
loach minnow, Lost River sucker, Owens tui chub, Paiute cutthroat trout, railroad valley 
springfish, razorback sucker, Santa Ana sucker, shortnose sucker, Sonora chub, spikedace, 
unarmored three-spine stickleback, Yaqui catfish, Yaqui chub, and Zuni bluehead sucker. 

Fish Critical Habitats 

The USFS also made LAA determinations for critical habitat for several fish species: Zuni 
bluehead sucker, Santa Ana sucker, shortnose sucker, Lost River sucker, Owens tui chub, Sonora 
chub, Gila chub, little Colorado spinedace, spikedace, Little Kern golden trout, Gila trout, bull 
trout, loach minnow, or razorback sucker. The PBFs for many of these fish species’ critical 
habitats include adequate flowing, well oxygenated water with mesohabitat of riffles, pools, and 
runs with differing substrate such as gravel, pebble, sand, silt, and low turbidity. Other features 
include adequate riparian vegetation and structure as well as an abundant aquatic food base 
consisting of fine particulate organic material, filamentous algae, insect larvae, and small 
terrestrial insects. Sufficient water depth and a precise temperature regime are also mentioned in 
the descriptions of the PBFs. 

While retardant is not expected to impact water depth, temperature, flow or other physical 
structures of the PBFs, retardant is expected to impact the water quality in the rare event 
exposure occurs, although such effects are likely to be short-term and not result in long-lasting 
effects. With the introduction of ammonia into the water column, this can result in altered 
dissolved oxygen levels as a function of the altered vegetation or algal growth. Altering the 
vegetation type and increases in algal growth can also impact the diversity or abundance of 
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aquatic invertebrate prey items. As previously discussed, we do not anticipate these impacts will 
be long–term, as ammonia or magnesium introductions to the water column will cause short-term 
toxic effects and as such will likely only temporarily alter the water quality or prey resources for 
these fish critical habitats. Given the geographic extent of the ranges and critical habitat for most 
of these species, an intrusion event affecting a limited area from a drop or series of drops is not 
anticipated to result in adverse modification of the critical habitat, despite the possibility of 
temporary impacts to water quality to localized areas. For the Zuni bluehead sucker, Sonora 
chub, Owens tui chub, and Little Kern golden trout, the geographic extent of designated habitat 
is limited and in the unlikely event of an intrusion or exception in these areas effects to the 
critical habitat as a whole could be more concerning. However, we anticipate such intrusions or 
exceptions into critical habitat for these species would be, at most, extremely rare, and unlikely 
to occur over the duration of the Action; the USFS aquatic avoidance area mapping has been 
implemented with very few drops into aquatic critical habitats, with the only known exception to 
be that of the bull trout critical habitat. This species has more widespread critical habitat areas 
designated, and any localized effects to the critical habitat from a rare intrusion or exception 
would not likely diminish the value of the critical habitat as a whole. Therefore, we do not 
anticipate that the Action would appreciably diminish the value of critical habitat as a whole for 
the conservation of the Zuni bluehead sucker, Santa Ana sucker, shortnose sucker, Lost River 
sucker, Owens tui chub, Sonora chub, Gila chub, little Colorado spinedace, spikedace, Little 
Kern golden trout, Gila trout, bull trout, loach minnow, or razorback sucker. 

Shasta crayfish 

The Shasta crayfish is most likely to be affected by stressors from the Action through direct 
exposure to fire retardant chemicals and through reductions in their food resources from 
application, which would result in mortality or reductions in fitness of exposed individuals. 
However, we anticipate that any effects to this species would be rare over the duration of the 
Action. While small numbers of individuals of Shasta crayfish may be affected, we do not 
anticipate the Action would result in species-level effects. 

The Shasta crayfish is strictly aquatic and is known from a limited range (less than 3,200 acres) 
of scattered, disjunct occurrences with declining numbers of individuals. There is also declining 
habitat quality in headwater areas fragmented by dams. This species was historicall found on the 
Lassen and Shasta-Trinity National Forests, which have moderate retardant application potential, 
and is currently found on the Modoc National Forest, which has high retardant application 
potential. Risk of mortality and sub-lethal effects are likely to occur if individuals of the species 
are exposed. We anticipate a similar effect to their prey base (small aquatic snails), and the 
potential for nitrifying effects to their forage base (periphyton), resulting in small, localized 
reductions to food resources. However, in the rare event that retardant is applied in these areas, 
the impacts would be short in duration given the natural conditions of the flowing systems where 
these crayfish are found and recolonization of food resources from other areas. 

All aquatic habitats are avoidance mapped and applications would be unlikely to occur in the 
areas the crayfish inhabits. In particular, the aquatic areas where the Shasta crayfish is found 
have extended buffers of 1,000 feet for a distance of 6.2 miles upstream of Shasta crayfish 
occurrences due to their limited extent and scattered populations within their range.  These  
avoidance areas are implemented 6.2 miles upstream of known locations, and are 1000 feet wide 
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and therefore the avoidance areas extend onto the Lassen and the Shasta-Trinity National Forests 
even though the species is not found on the Lassen. Thus, we anticipate that only very small 
numbers of individuals of may be affected over the duration of the Action, and we do not expect 
species-level effects to occur. Therefore, we do not anticipate that the Action would appreciably 
reduce survival and recovery of the Shasta crayfish. 

Three Forks spring snail 

We anticipate that the Action will result in exposure to, at most, very small numbers of 
individuals of this species, although we anticipate such exposure is extremely unlikely to occur. 
The Three Forks spring snail is only known in spring complexes in the White Mountains on the 
Apache National Forest in eastern Arizona. All aquatic habitat is included in avoidance areas, 
and the Apache National Forest is a low retardant use forest, greatly reducing the likelihood of 
exposure for this species at all life stages and well as its food resource (algae). In the extremely 
rare case (e.g., an intrusion or exception) where fire retardant is used in or near the species 
habitats, we would anticipate effects to a small number of individual snails (impairing their 
ability to move or breathe) and small reductions in food resources. However, we anticipate it is 
extremely unlikely such exposure would occur over the duration of the Action, and we do not 
anticipate any species-level effects. 

Three Forks spring snail Critical Habitat 

Critical habitat of 17.2 acres is designated for the Three Forks springsnail and it all occurs on the 
Apache National Forest, a low retardant use forest. The PBFs consist of clean spring water (free 
from contamination) emerging from the ground and flowing on the surface; a substantial food 
source of periphyton and decaying organic matter, adequate substrate such as cobble, gravel, 
pebble, sand and silt for egg laying, feeding and escaping from predators as well as lack of non-
native predators such as crayfish or other snails. Aerially delivered retardant would not impact 
the substrate PBF, though other PBFs may be affected, should exposure occur. In the extremely 
unlikely case retardant chemicals were to enter the water, it would cause short term and localized 
contamination with the introduction of ammonia or magnesium, and could result in increased 
growth of algae, or killing of algae from the ammonia constituents of the retardant. However, 
because the Apache National Forest is a low retardant use forest, use of retardant would occur 
rarely, and the avoidance mapping would further reduce the likelihood of retardant impacting the 
PBFs. Therefore, we do not anticipate that the Action would appreciably diminish the value of 
critical habitat as a whole for the conservation of the Three Forks spring snail. 

Plants 

The plant species considered in this Opinion are most likely to be affected by stressors from the 
Action through exposure to fire retardant chemicals and physical impacts from retardant drops, 
as well as effects to their pollinators and seed dispersers, where these species are required for 
reproduction. We do not anticipate these species or their pollinators and seed dispersers would be 
generally affected by noise and visual disturbance from aircraft or related activities, although 
small numbers of avian or mammalian pollinators or seed dispersers may experience disturbance. 
However, we anticipate that any effects to these species would be rare over the duration of the 
Action, due to species’ life histories and the USFS’s use of avoidance areas as described in this 
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Opinion. Thus, while small numbers of individuals of each of these species may be affected as 
described below, we do not anticipate the Action would result in species-level effects. 

Based on the available monitoring information, we anticipate intrusions will be rare over the 
duration of the Action. In the event retardant was dropped into area in which these species or 
their pollinators or seed dispersers occur, we expect that each of these species (as a whole) would 
be able to withstand the loss of a small number of individuals or minor reductions in 
reproductive success. For many plant species, the use of avoidance mapping areas reduces the 
potential physical impacts from retardant applications and fertilizing effects of retardant to native 
plant diversity and non-native invasive species. A handful of plant species do not have avoidance 
mapping (Santa Ana River woollystar, Todsen’s pennyroyal, Holy Ghost ipomopsis, and the 
Bakersfield cactus) for a variety of reasons. For example, for some species, the threat of wildfire 
far outweighs the concern for the effects of the retardant, or the introduction of non-natives from 
the fire threat is also greater than the impacts anticipated from the use of fire retardant. 

Impacts to pollinators or seed dispersers (most likely insects, birds, or bats) could include risk of 
mortality from the physical impacts of a large retardant drop, as well as ingestion of plant or 
nectar material and direct contact from the retardant chemical that would also result in mortality 
of individuals. However, we anticipate that retardant use in areas where these listed plants are 
found would not impact a significant portion of the seed dispersers or pollinator populations on 
which a listed plant may rely and there would still be sufficient numbers to continue to pollinate 
or propagate the seeds for these listed plants. 

Based on the available information from past monitoring efforts, we anticipate that small 
numbers of individuals of 11 plant species will be affected through exposure to chemicals or 
through effects from competing nonnative plants that benefit from fertilization effects, as 
described in the next section. These include plants where retardant drops have occurred within 
the range of the species: slender-horned spineflower, Cushenbury oxytheca, Cushenbury milk-
vetch, Parish’s daisy, Cushenbury buckwheat, San Bernardino Mountains bladderpod, Bear 
Valley sandwort, ash-grey paintbrush, Southern Mountain wild buckwheat, slender orcutt grass, 
and Bakersfield cactus. We anticipate that small numbers of individuals of each of the remaining 
plants may be similarly affected over the duration of the Action. However, we do not expect 
species-level effects to occur for any of these species. Therefore, we do not anticipate that the 
Action would appreciably reduce survival and recovery of these plant species listed in Table 25. 
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CONCLUSION 

After reviewing the current status and environmental baselines, the effects of the Action, and the 
cumulative effects, it is the Service's Opinion that the Action is not likely to jeopardize the 
continued existence of the species listed in Table 24 and Table 25. This includes Conference 
Opinions on one candidate species, Wright's marsh thistle. 

After reviewing the current status and environmental baselines, the effects of the Action, and the 
cumulative effects, it is the Service's Opinion that the Action is not likely to destroy or adversely 
modify the critical habitats listed in Table 26. This includes Conference Opinions on three 
proposed critical habitats: the Smith’s blue butterfly, and Pawnee montane skipper. 

Table 24. Animal species considered in this Opinion. 

Species 
Grouping Common Name Scientific Name 
amphibian Arroyo toad  Anaxyrus californicus 
amphibian California red-legged frog  Rana draytonii 
amphibian Chiricahua leopard frog Rana chiracahuensis 

amphibian 
Mountain yellow-legged frog - northern 
California DPS Rana muscosa 

amphibian 
Mountain yellow-legged frog - southern 
California DPS Rana muscosa 

amphibian Oregon spotted frog Rana pretiosa 
amphibian Sierra Nevada yellow-legged frog Rana sierrae 
amphibian Sonora tiger salamander Ambystoma tigrinum stebbinsi 
amphibian Yosemite toad Anaxyrus canorus 

amphibian 

the South Sierra, South Coast, and North 
Feather distinct population segments foothill 
yellow-legged frog,  Rana boylii 

amphibian 

California tiger salamander Central Valley 
DPS, Santa Barbara County DPS, and Sonoma 
County DPS Ambyostoma californiense 

bird coastal California gnatcatcher  
Polioptila californica 
californica 

bird marbled murrelet  Brachyramphus marmoratus 
bird Mexican spotted owl Strix occidentalis lucida 
bird northern spotted owl Strix occidentalis caurina 
crustacean Shasta crayfish Pacifastacus fortis 
fish Apache trout Oncorhynchus apache 
fish bonytail chub Gila elegans 
fish bull trout Salvelinus confluentus 
fish Chihuahua chub Gila nigrescens 
fish Colorado pikeminnow Ptychocheilus lucius 
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Species 
Grouping Common Name Scientific Name 
fish desert pupfish Cyprinodon macularius 
fish Gila chub Gila intermedia 

fish Gila topminnow 
Poeciliposis occidentalis 
occidentalis 

fish Gila trout Oncorhynchus gilae gilae 
fish greenback cutthroat trout Oncorhynchus clarki stomias 
fish humpback chub Gila cypha 
fish Lahontan cutthroat trout Oncorhynchus clarki henshawi 
fish Little Colorado spinedace Lepidomeda vittata 

fish Little Kern golden trout 
Oncorhynchus aguabonita 
whitei 

fish loach minnow Tiaroga cobitis 
fish Lost River sucker Deltistes luxatus 
fish Owens tui chub Gila (Siphateles) bicolor snyderi 
fish Paiute cutthroat trout Oncorhynchus clarki seleniris 
fish railroad valley springfish Crenichthys nevadae 
fish razorback sucker Xyrauchen texanus 
fish Santa Ana sucker  Catostomus santaanae 
fish shortnose sucker Chasmistes brevirostris 
fish Sonora chub Gila ditaenia 
fish spikedace Meda fulgida 

fish 
Unarmored 3-spine stickleback (Shay Creek 
stickleback)  

Gasterosteus aculeatus 
williamsoni 

fish Yaqui catfish Ictalurus pricei 
fish Yaqui chub Gila purpurea 
fish Zuni bluehead sucker Catostomus discobolus yarrowi 
gastropod Morro shoulderband (banded dune) snail Helminthoglypta walkeriana 
gastropod Three Forks springsnail Pyrgulopsis trivialis 
insect Franklin's bumble bee Bombus franklini 

insect Hermes copper butterfly 
Hermelycaena (Lycaena) 
hermes 

insect Kern primrose sphinx moth Euproserpinus euterpe 
insect Laguna Mountains skipper  Pyrgus ruralis lagunae 
insect meltwater lednian stonefly Lednia tumana 
insect Mt Charleston blue butterfly Icaricia shasta charlestonensis 
insect Pawnee montane skipper Hesperia leonardus montana 
insect Quino checkerspot butterfly Euphydryas editha quino 
insect Smith’s blue butterfly  Euphilotes enoptes smithi 
insect western glacier stonefly Zapada glacier 
insect Sacramento Mountains checkerspot butterfly Euphydryas anicia cloudcrofti 
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Species 
Grouping Common Name Scientific Name 
mammal New Mexico meadow jumping mouse Zapus hudsonius luteus 

mammal northern Idaho ground squirrel 
Urocitellus (Spermophilus) 
brunneus 

mammal Preble's meadow jumping mouse Zapus hudsonius preblei 
mammal San Bernardino Merriam's kangaroo rat  Dipodomys merriami parvus 
mammal Utah prairie dog Cyonomys parvidens 
Mammal Columbia Basin pygmy rabbit Brachylagus idahoensis 

Table 25. Plant species considered in this Opinion. 

Common Name Scientific Name 
San Diego thornmint  Acanthomintha ilicifolia 
Munz's onion  Allium munzii 
McDonald's rock cress Arabis macdonaldiana 
Bear Valley sandwort  Arenaria ursina 
Sacramento prickly poppy Argemone pleiacantha spp. Pinnatisecta 
Cushenbury milk-vetch  Astragalus albens 
Braunton's milk-vetch Astragalus brauntonii 
heliotrope milkvetch Astragalus montii 
triple-ribbed milk-vetch Astragalus tricarinatus 
Encinitas baccharis  Baccharis vanessae 
Nevin's barberry  Berberis nevinii 
thread-leaved brodiaea  Brodiaea filifolia 
Mariposa pussypaws Calyptridium (Cistanthe) pulchellum 
Stebbins' morning glory Calystegia stebbinsii 
ash-grey paintbrush  Castilleja cinerea 
California jewelflower  Caulanthus californicus 
Vail Lake ceanothus  Ceanothus ophiochilus 
purple amole (Camatta 
Canyon amole) Chlorogalum purpureum (var. reductum) 
Sacramento Mountains thistle Cirsium vinaceum 
Springville clarkia Clarkia springvillensis 
Lee pincushion cactus Coryphantha sneedii var. leei 
Sneed pincushion cactus Coryphantha sneedii var. sneedii 
Wright's marsh thistle Crisium wrightii  
slender-horned spineflower  Dodecahema leptoceras 
Santa Ana River woolly-star Eriastrum densifolium ssp. sanctorum 
Parish's daisy  Erigeron parishii 
Southern Mountain 
buckwheat  Eriogonum kennedyi var. austromontanum 
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Common Name Scientific Name 
Cushenbury buckwheat  Eriogonum ovalifolium var. vineum 
Bartram’s stonecrop Graptopetalum bartramii 
showy stickseed Hackelia venusta 
Todsen’s pennyroyal Hedeoma todsenii 
Holy Ghost ipomopsis Ipomopsis sancti-spiritus 
Webber’s ivesia Ivesia webberi 
San Bernardino Mountains 
bladderpod  

Lesquerella kingii ssp. Bernardina (Physaria kingii ssp. 
bernardina)  

Huachuca water umbel Lilaeopsis schaffneriana spp. Recurva 
Macfarlane's four-o'clock Mirabilis macfarlanei 
Britton's beargrass Nolina brittoniana 
Bakersfield cactus Opuntia (basilaris var.) treleaseI  
slender orcutt grass Orcuttia tenuis 

Cushenbury oxytheca 
Oxytheca parishii var goodmaniana (Acanthoscyphus parishii 
var. goodmaniana)  

clay phacelia Phacelia argillacea 
Yreka phlox Phlox hirsuta 
San Bernardino bluegrass  Poa atropurpurea 
Layne's butterweed Senecio layneae  
Wenatchee Mountains 
checker-mallow Sidalcea oregana var. calva 
Pedate checker-mallow Sidalcea pedata 
Spalding's catchfly Silence spaldingii 
Canelo Hills ladies- tresses Spiranthes delitescens 
California taraxacum  Taraxacum californicum 
Slender-petaled mustard  Thelypodium stenopetalum 
last chance townsendia Townsendia aprica 
Greene's tuctoria (orcutt 
grass) Tuctoria greenei 

Table 26. Critical habitat considered in this Opinion. 

Species 
Grouping 

Critical Habitat  
for (Common Name) (Scientific Name) 

amphibian 

California tiger salamander Central 
Valley DPS, Santa Barbara County 
DPS, and Sonoma County DPS Ambystoma californiense 

fish bull trout Salvelinus confluentus 
fish Gila chub Gila intermedia 
fish Little Colorado spinedace Lepidomeda vittata 
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Species 
Grouping 

Critical Habitat  
for (Common Name) (Scientific Name) 

fish Little Kern golden trout 
Oncorhynchus aguabonita 
whitei 

fish loach minnow Tiaroga cobitis 
fish Lost River sucker Deltistes luxatus 
fish Owens tui chub Gila (Siphateles) bicolor snyderi 
fish razorback sucker Xyrauchen texanus 
fish Santa Ana sucker  Catostomus santaanae 
fish shortnose sucker Chasmistes brevirostris 
fish Sonora chub Gila ditaenia 
fish spikedace Meda fulgida 
fish Zuni bluehead sucker Catostomus discobolus yarrowi 
gastropod Three Forks springsnail Pyrgulopsis trivialis 
insect Hermes copper butterfly Hermelycaena (Lycaena) hermes 
insect Laguna Mountains skipper  Pyrgus ruralis lagunae 
insect Mount Charleston blue butterfly Icaricia shasta charlestonensis 
insect Pawnee montane skipper Hesperia leonardus montana 
insect Quino checkerspot butterfly Euphydryas editha quino 
insect Smith’s blue butterfly  Euphilotes enoptes smithi 
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INCIDENTAL TAKE STATEMENT  

Section 9 of the ESA and regulations issued pursuant to section 4(d) of the ESA prohibit the 
“take” of endangered and threatened species, respectively. “Take” is defined as to harass, harm, 
pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any such 
conduct. “Harm” is further defined by the Service as an act which kills or injures wildlife, which 
may include significant habitat modification or degradation that results in death or injury to listed 
species by significantly impairing essential behavioral patterns, including breeding, feeding, or 
sheltering. “Incidental Take” is defined as take that is incidental to, and not the purpose of, the 
carrying out of an otherwise lawful activity. Under the terms of sections 7(b)(4) and 7(o)(2), 
taking that is incidental and not intended as part of the agency action is not considered to be 
prohibited taking under the ESA, if such taking complies with the Terms and Conditions to carry 
out the Reasonable and Prudent Measures of this Incidental Take Statement. 

For species proposed for listing under the ESA, the prohibitions against taking endangered 
species under section 9 of the ESA or under a Section 4(d) rule for threatened species do not 
apply until the species is listed. If the conference Opinion is adopted as an Opinion following a 
listing or critical habitat designation under section 4 of the ESA, the Reasonable and Prudent 
Measures, with their implementing Terms and Conditions, will be nondiscretionary. Terms and 
Conditions must be undertaken by the USFS, as appropriate, for the exemption in section 7(o)(2) 
to apply. 

For proposed activities which incidental take of ESA-listed species is reasonably certain to 
occur, the amount and extent of incidental take anticipated from these Actions will be evaluated 
by the Service on a yearly basis through the Monitoring and Reporting Process and associated 
documentation submitted to the Service by May 1 of each year. 

Section 7(b)(4) and 7(o)(2) of the ESA generally do not apply to listed plant species. However, 
limited protection of listed plants from take is provided to the extent that the ESA prohibits the 
removal and reduction to possession of Federally listed endangered plants or the malicious 
damage of such plants on areas under Federal jurisdiction, or the destruction of endangered 
plants on non-Federal areas in violation of State law or regulation or in the course of any 
violation of a State criminal trespass law. 

Amount or Extent of Take Anticipated 

While the BA provided an analysis of impacts related to stressors to ESA-listed species, the 
unpredictable nature of when and where fires will occur does not allow the Service to predict fire 
locations, the specific use of aerial fire retardant needed to respond to those fires and that may 
result in take of listed species, the number of individuals that might be taken by those aerial fire 
retardant applications, or the proportion of populations of endangered or threatened species these 
might represent (i.e., the impact of such incidental taking on the species).  

For the majority of the listed animal species for which we anticipate incidental take is reasonably 
certain to occur, which are species associated with avoidance areas (46 species), the USFS will 
notify the Service of intrusions as previously described in this Opinion so we may quantify 
incidental take. While we will also quantify incidental take for the remaining 6 animal species 



FINAL USFS AFR Biological Opinion – February 2023 

210 

(i.e., Mexican spotted owl, northern spotted owl, coastal California gnatcatcher, marbled 
murrelet, Franklin’s bumble bee, and Pawnee montane skipper) as needed, in coordination with 
the USFS as part of the monitoring and reporting process, we recognize such take will be 
difficult to quantify, and thus we have included Reasonable and Prudent Measures and Terms 
and Conditions to address this challenge below. 

As described in our conclusion, we anticipate the USFS will implement the action as proposed, 
which includes appropriate measures to minimize incidental take and detrimental effects, and 
that these measures will ensure that use of aerial fire retardant will minimize adverse effects and 
thereby avoid jeopardy to ESA-listed species identified in Table 24 and avoid destruction or 
adverse modification of critical habitat. 

Incidental take exemption will be afforded to the USFS when their program, including its 
implementation process, is carried out as described in this Opinion and incidental take statement. 
In addition, any take incidental to the use of aerial fire retardant through the implementation 
process described in this Opinion will be exempt from Section 9 and Section 4(d) prohibitions if 
the USFS implements the action as described in this Opinion, as well as the Reasonable and 
Prudent Measure and Terms and Conditions of this incidental take statement. 

In summary, because of the large scale and broad scope of the proposed action, even the best 
scientific and commercial data available are not sufficient to enable the Service to accurately 
estimate the specific amount of potential incidental take associated with the action that is 
reasonably certain to occur. Incidental take of listed species will be quantified when applications 
of aerial fire retardant occur. This Incidental Take Statement does not apply in the absence of 
any take prohibited under Section 9 or Section 4(d) of the ESA. 

Effect of the Take 

In this Opinion, the Service determined that anticipated take is not likely to jeopardize any of the 
species in this Opinion, based on the anticipated effects from the retardant discussed in the 
Effects of the Action and Integration and Synthesis sections of this Opinion.  
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REASONABLE AND PRUDENT MEASURES 

As part of the RPM and Terms and Conditions described below, we anticipate monitoring and 
reporting will be needed to confirm our assumptions in our Opinion, as well as the assumptions 
outlined in the USFS’s BA. We anticipate that data collection will continue to occur over the 
duration of the action and that we will gain information on an annual basis. For the initial annual 
reporting, the Service expects that the first report will be transmitted no later than May 1, 2024, 
and then annually on this date, as described below, for the perpetuity of this Opinion.  

The following reasonable and prudent measure is necessary and appropriate to minimize impacts 
of incidental take to the species covered in this Opinion. 

1. The USFS will use its authorities to minimize impacts to listed species pursuant to the 
aerial fire retardant program. 
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TERMS AND CONDITIONS 

To be exempt from the prohibitions of section 9 and section 4(d) of the ESA, the USFS must 
comply with the following terms and conditions, which implement the reasonable and prudent 
measure described above. 

1. To minimize the impact of aerial fire retardant on the survival and reproduction of the 
species in this Opinion, the USFS shall ensure the following activities are completed and 
documented in a timely manner:  

a. For species with avoidance areas: Ensure consistency and timely reporting when 
retardant applications intrude into mapped avoidance areas for species and critical 
habitats. To the extent practicable (i.e., taking into account human safety 
concerns), the USFS will also ensure complete information is compiled on where 
and when intrusions occurred, including: 

i. Proximity to known or assumed listed species locations or habitat 
within the avoidance area or buffer or other biologically significant 
areas, 

ii. Whether any death or injury or anticipated impacts to individuals 
of listed animal species was observed or was reasonably certain to 
have occurred, along with a description of the impact and its 
extent, and a description of observable or measurable adverse 
effects to critical habitat(s). 

iii. Any additional considerations or observations that would inform 
assumptions about take (e.g., observation of loss of nests, or 
physical damage to habitat features or habitats, and extent thereof, 
etc.). 

b. For the remaining six species without avoidance areas: 
i. No later than the dates described below, the USFS will work with the 

Service to finalize monitoring and reporting requirements for the 
Franklin’s bumble bee, northern spotted owl, and Mexican spotted owl. 
The requirements will identify at minimum, the Biologically Significant 
Areas (BSAs) to be included for the monitoring and reporting, the 
retardant drop data to include (i.e., dates, volume, chemical, etc.), and any 
additional supporting information related to the retardant application. 
USFS will also work with the Service to identify other information to be 
included in the monitoring and reporting, including information 
communicated at both the local level and in annual reporting by USFS 
HQ. Accomplishing this task by these dates will ensure reporting 
requirements are identified prior to the application of aerial fire retardant 
in areas occupied by these species. Written confirmation of the approach 
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for identifying areas for reporting on the above species will be provided to 
the Service and USFS headquarters for implementation and to be included 
in the administrative record for this consultation. 

a) By March 1, 2023 - Mexican spotted owl 
b) By June 30, 2023 – Franklin’s bumble bee and northern spotted 

owl  
ii. To the extent practicable, taking into account human safety concerns, the 

USFS will also ensure sufficient information is compiled on the location, 
extent, and timing of retardant applications that occurred within the BSAs 
for the Mexican spotted owl, northern spotted owl, and Franklin’s bumble 
bee to enable the Service to estimate incidental take for these species. 
Such information will be submitted as part of the following year’s 
monitoring and reporting documentation; if additional time is needed to 
compile and evaluate this data, the USFS shall notify the Service of the 
need for an extension of no more than one year. 

iii. For the Pawnee montane skipper, coastal California gnatcatcher, and 
marbled murrelet, the USFS will include in their annual reporting a 
summary of the gallons of retardant used in applications in the national 
forests in which the species occur, along with any available information 
associated with these applications. For the marbled murrelet, required 
reporting will include only applications that occur during the nesting 
season for the species, as described previously in this Opinion. 

c. The USFS will ensure consistency and timely annual reporting when summarizing 
aerially applied fire retardant applications (e.g., acres of forest burned, intrusion 
summary data, gallons of retardant used, intrusion location (water/buffer area, 
terrestrial, etc.)) by forest and region, consistent with the “Intrusion Reporting by 
Year” documentation accompanying the 2021 BA. Compile retardant use data 
from airports and airtanker bases regarding frequency and location of jettison 
occurrences and areas in proximity to listed species and their critical habitats. 
Include this information in the annual reports. Where airports and air tanker bases 
are operated or managed by other entities, the USFS will work with the other 
entities to ensure the monitoring data if already being collected by the entity, is 
made available to the USFS. These monitoring data should be included in the 
annual report and coordination with the Service as described in Term and 
Condition 4 below, as well as for planning for any additional necessary measures 
for the following fire year. 

d. The USFS will work with the Service and focus Five Year Compliance Reviews 
to inform the Service regarding the effects of the aerial fire retardant program on 
listed species and their critical habitats on National Forest System Lands. The 
USFS will work with the Service to determine if the assumptions of the BA and 
the Opinion work toward conserving listed species and critical habitats. The 
USFS and Service will work to make changes in gathering and reporting this 
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information when mutually agreed to be beneficial. The USFS will use updated 
species and habitat information, including the most current surveys and status 
reviews to more accurately assess effects. Once these reviews are completed, the 
USFS will consider and include any relevant information in planning and 
coordination for the following years’ activities, and include discussions of these 
updated reviews or status and survey reports as part of annual or semiannual 
coordination with the Service, as described in Term and Condition 4 below. 

e. The USFS will continue to coordinate annually with the Service (at both the Field 
Office and Headquarters staff levels) to confirm our assumptions in our Opinion 
are still valid and ensure that any updates needed for retardant avoidance areas on 
National Forest System Lands are mapped using the most up-to-date species 
information, such as any new detections and any other relevant data. Such 
coordination can be included as part of the regular meetings with the Service 
Headquarters staff as described below in Term and Condition 4, and may also 
include periodic meetings with Field Office species leads. 

f. The USFS shall set up the FireNet database (the Interagency Wildland Fire 
Retardant Intrusion Reporting System), or other relevant on-line database system, 
to alert Service Headquarters staff when an intrusion report has been finalized in 
the system. 

g. As part of annual coordination, the USFS and Service will meet to analyze the 
intrusion data to determine whether the assumptions related to intrusion rates used 
in this Opinion remain valid. Specifically, based upon information submitted by 
the USFS, the average intrusion rate across all Forests between 2012 and 2021 
was 0.38% into water, 0.62% into water/buffer, 0.06% into terrestrial areas. For 
an individual National Forest, if the total number of intrusions for any single year 
or cumulatively during a rolling 10-year period exceeds the total anticipated 10-
year number of intrusions for the individual National Forest, (calculated using the 
above intrusion rates, see Appendix H.3), the USFS will coordinate with the 
Service to determine whether changes to our assumptions are needed. Appendix 
H.3 of this Opinion contains the calculations used to determine the anticipated 
number of intrusions per forest based on the intrusions rates for water, 
water/buffer, and terrestrial areas discussed above. 

2. The USFS will implement  the step-down coordination/technical assistance process 
through the following: 

 
a. The USFS shall provide the final, reviewed intrusion report and/or Effects 

Determination Form (Appendix H.2) that includes all relevant information 
(location, timing, species/critical habitat(s) impacted, amount of retardant used 
and GPC level, etc.) of the intrusion or other type of retardant drop (as indicated 
for species discussed in items 1.b. and 1.c. within 90 days (with the exception of 
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the species discussed in items 1.b. and 1.c. where reporting can be provided to the 
Service on an annual basis as is outlined in Term and Condition 4. of application 
within the range of listed species or designated critical habitat. (note: this 
timeframe may be exceeded if access to an intrusion is not permissible/safe due to 
fire activity). 

b. For the Quino checkerspot and Hermes copper butterflies: 

i. Quino checkerspot butterfly: The USFS will notify Service Field Office 
staff as soon as possible, but not less frequently than with annual 
reporting, after applying fire retardant within 1-km of known and 
historical locations, as well as within critical habitat.  

ii. Hermes copper butterfly: The USFS will notify Service Field Office staff 
as soon as possible, but not less frequently than annual reporting, after 
applying fire retardant within 1-km of known locations. The USFS will 
also continue to make assessments of the effects of such applications on 
the ground, in cooperation with the Service.  

iii. For both species, the USFS will coordinate annually with the local Service 
Field Office to identify and map high priority areas (e.g., suitable habitat 
outside the mapped avoidance area but within 1-km of a known location) 
to attempt to avoid these species.  

c. If any dead or injured listed species are observed by the USFS during any related 
activities, then the USFS will notify the appropriate local Service Field Office, 
USFS headquarters staff, and Service headquarters staff via phone, e-mail or text, 
ideally within 48 hours of finding a specimen, but not until it is feasible and safe 
to do so for personnel on the ground during the fire. 

3. The USFS will coordinate during the Five-Year Compliance Review with the Service 
Headquarters and relevant Field Office(s) to discuss implementation of the Action 
including any issues that have been identified, or the need for any revisions, refinements, 
or modifications. Such coordination will include, but is not limited to, consideration of 
the need for any changes to the necessary avoidance mapping31  

 

31 For example, activities with the potential for downstream effects to occur, including, dry, intermittent waterways, that are 
incorporated into the Action. These are areas such as those present in critical habitat areas or within 6.2 miles downstream of 
threatened or endangered species or critical habitats. This distance is based on what we currently consider to be a reasonable 
worst case scenario, in this case, the distance to which ammonia levels, depending on stream characteristics and the size of the 
retardant load, and thus effects of ammonia- based retardants can remain at lethal levels; described previously in the Opinion. 
This distance will be revisited at a future date during annual coordination, as needed, such as when different chemically based 
and less toxic retardants become available for use by the USFS.  
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4. The USFS will compile and provide to the Service Headquarters office an annual report 
submitted on or before May 1, 2024, and annually on or before May 1 thereafter. 
 

a. Annual reports shall include a summary of information from items 1.a., 1.b. 1.c., 
and any contacts made to the Service regarding any findings and newly mapped 
areas related to item 1.e), as described above, along with any additional 
information the USFS obtains that is relevant to these discussions. 
 

b. The USFS shall continue to meet annually with Service Headquarters staff, 
generally prior to July 1, to discuss the findings in the annual report(s), and any 
changes with operations or species information that may inform additional 
appropriate measures or practices32.  

 

32 For example, if the alternate jettison area for the Moses Lake airtanker base is being used more frequently resulting in greater 
potential for exposure of individuals from ongoing or imminent reintroductions of the Columbia Basin pygmy rabbit, the USFS 
should continue to discuss with Service Headquarters and Field Office staff any additional measures or procedures that would 
warrant consideration or inclusion to protect populations of the Columbia Basin pygmy rabbit. 
 

































































































Category Common Name Scientific Name Status Determination
plant hoover's spurge Chamaesyce hooveri T NLAA
plant Sonoma spineflower Chorizanthe valida E NLAA
plant Pennell's Bird's-beak Cordylanthus tenuis ssp. capillaris E NLAA
plant yellow larkspur Delphinium luteum E NE 
plant Lompoc yerba santa Eriodictyon capitatum E NLAA
plant San Diego button-celery Eryngium aristulatum var. parishii E NLAA

plant Pine Hill flannelbush
Fremontodendron californicum ssp. 
decumbens E NLAA

plant Pecos sunflower Helianthus paradoxus T NLAA
plant Burke's goldfileds Lasthenia burkei E NLAA
plant Contra Costa goldfields Lasthenia conjugens E NLAA
plant Pitkin Marsh lily Lilium pardalinum ssp. pitkinense E NLAA
plant Butte County meadowfoam Limnanthes floccosa ssp. californica E, CH NLAA, NE
plant large-flowered wooly meadowfoam Limnanthes pumila E NLAA
plant Sebastapol meadowfoam Limnanthes vinculans E NLAA
plant Cook's lomatium Lomatium cookii E, CH NLAA, NLAA
plant willowy monardella Monardella viminea E, (CH) NLAA, n/a
plant spreading navarretia Navarretia fossalis T, (CH) NLAA, n/a

plant many-flowered navarretia Navarretia leucocephala ssp. plieantha E NLAA
plant Knowlton's cactus Pediocactus knowltonii E NLAA
plant showy indian clover Trifolium amoenum E NLAA
retile giant garter snake Thamnophis gigas T NLAA
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